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On page 155, the reported consumption of sugar on the Pacific coast is stated at 30 
tons in 1873 and 1874, and 27 tons in 1875. These aggregates should be 30,000 tons and 
27,000 tons, respectively. 
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REPORT 

OP THE 

COMMISSIONER OE AGRICULTURE. 



Department of agriculture, 

WasMngtonj November 1, 1876« 

To the President of the United States : 

Sir : The celebration of this centennial anniversary of the independ- 
ence of the United States is especially marked by the, exhibition of the 
products of the earth; thus recognizing the universally-accepted im- 
pression that to agricultural science and industry belong the attri- 
bute of characterizing the leading feature of the world's improve- 
ment. A review of the exhibition which is now in progress brings 
prominently to view the interest which the world takes in the cultiva- 
tion of the earth's products and the improvement of their character. 
All around and everywhere you meet with a sample of the product 
itself, or the improved implement by which it is cultivated or'prepared 
for consumption. The very walls of the building are decorated with 
the magnificent products of the farmer, while within those walls the 
fruits of his labor are beautifully displayed as the evidence of his devo- 
tion to the Declaration which secured to him freedom and happiness. 

This Department has contributed largely to that exposition in the 
exhibits which it has made. Statistics, chemistry, botany, microscopy, 
entomology, and the seed division, are all there to represent the pro- 
digious progress which has been made in this country in the last one 
hundred years ; and I am extremely gratified to be enabled to say that 
their display has made a lasting imi)re8sion of the wonderful achieve- 
ments which have been accomplished in the agriculture of the United 
States. 

This Department has availed itself of the opportunity which this ex- 
hibition affords to make exchanges of seeds, plants, and publications 
with several foreign nations, whereby large additions will be made to our 
museum and library. This will involve the necessity of an addition to 
our museum-hall by the erection of a gallery. The original plan of this 
hall contemplated such an addition when it should be necessary, and 
the contingency has now arrived when such an improvement is rendered 
indispensable. The spaccinow covered by the hall occupies 5,000 square 
feet] the addition of the gallery will add to this 3,000 square feet, and 
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will cost about $2,500, by an estimate which I have caused to be made 
by a competent architect. 

Japan, Sweden, Spain, Portugal, Venezuela, the Australian colonies, 
and others, have donated a great part of their native products, as grain, 
roots, fibers, &c., to our museum. The cases for these productions are 
already provided out of the centennial fund, and were constructed with 
a view of their being 'placed in the proposed gallery. The constant 
work of the entomologist is adding daily to this interesting and valu- 
able collection in our museum ; and when it shall have received the dona- 
tions of which 1 have spoken from the Centennial Exhibition, it will 
present such a display as will not be found elsewhere. 

At the last session of Congress, out of the sum appropriated for the 
purchase of seeds I was directed " to expend $2,000, as compensation 
to some man of approved attainments, who is praetically well acquainted 
with methods of statistical inquiry, and who has evinced an intimate 
acquaintance with questions relating to the national wants in regard to 
timber, to prosecute investigations and inquiries with a view of ascer- 
taining the annual amount of consumption, importation, and exporta- 
tion of timber and other forest products, the probable supply for future 
wants, the means best adapted to their preservation and renewal, the 
influence of forests upon climate, and the measures that have been suc- 
cessfully applied in foreign countries, or that may be deemed applicable 
in this country, for the preservation and restoration or planting of forests, 
and to report upon the same to the Commissioner of Agriculture, to be 
by him, in a separate report, transmitted to Congress in pursuance of 
which I have commissioned Franklin B. Hough, of Kew York, to per- 
form these duties, the discharge of which, as seems to have been con- 
templated by the act of Congress, will involve an expense for the print- 
ing of circulars and their distribution, for which no provision has been 
made. The sum of $2,000 is certainly quite a meager compensation for 
the performance of the duties devolved upon the gentleman appointed, 
without requiring him to pay the expenses which he must necessarily 
incur in collecting the information, which he will naturally seek from 
the knowledge of others. There is not such an appropriation for print- 
ing made to this Department as would justify me in usmg any part of 
it for the purpose of facilitating the inquiries which Mr. Hough may 
deem it necessary for him to make. 
The Statistical Division of the Department, charged with the impor- 
j tant duty of presenting the current facts of agricultural production and 
\ distribution, both domestic and foreign, has borne an increased burden 
1 of labor and responsibility during the present year. With an enlarged 
\ field of efibrt, and increasing efficiency, the demand for information not 
elsewhere attainable is greater and more persistent, and beyond the 
limi-ted facilities for adequate supply. The saying to producers and con- 
sumers, and the protection against the organized misrepresentations of 
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speculation, through the information furnished by this division, are mat- 
ters of constant and grateful acknowledgment. 

The preparation of the statistical exhibits at the International Exhi- 
bition at Philadelphia has added largely to the work of this division. 
They are intended to present, in compact form and logical arrangement, 
with such aids to interpretation as are afforded by color and mathemat- 
ical delineation, some of the main facts which illustrate the progress of 
settlement, production, iand rural improvement of the United States. 
These exhibits include, first, six large outline-maps of the United States, 
(17 feet by 12,) representing by tints of coloring the distribution of 
forest-areas, the comparative value of farm-lands, the rate of wages of 
farm-labor, and the distribution of cereal and textile crops, and the 
area in fruit-culture ; second, engraved diagrams, ingeniously illustrat- 
ing the comparative yield of the several States, the effect of fluctuating 
production upon price and profit, the increase of cereal exportation, and 
questions of immigration and wages; third, statistics of industrial edu- 
cation, with engravings of college buildings ; and, fourth, statistics of 
farm-animals, with type-specimens in lithographic tint of the principal 
breeds. 

I regret to be obliged to say that the operations of this Department 
for the coming year, upon which we have entered, have been most 
severely crippled by the legislation of the last Congress. Our Statisti- 
cal Division, which I look upon as the most important to the interests 
of the country, has been almost destroyed for want of an appropriation 
to supply it. The whole sum appropriated to this division is only 
$10,000, which is not quite sufficient to pay for the clerical work, leav- 
ing nothing for collecting agricultural statistics and compiling and 
writing matter for monthly, annual, and special reports. In conse- 
quence of which, and the want of a sufllcient appropriation for printing, 
the monthly reports cannot be published longer than November, and 
the articles which make up the annual report cannot be procured at all, 
unless it be the pleasure of Congress to make a further appropriation. 

The Department grounds are yearly becoming more and more a source 
of deep interest to students in forestry, a subject that is justly attract- 
ing the attention of practical as well as scientific men. Comparisons 
can here be made in regard to the rapidity of growth of the various 
species, and their adaptability to various purposes and uses. The col- 
lection of ligneous plants is constantly reeeiving additions, and is rapidly 
approaching completion, so far as known plants are concerned. 

Efforts toward introducing the culture of the Chinese tea-plant are 
still in force, though the great reduction in the appropriation for the 
support of the garden during the year prevents any further effort in this 
line at present. 

Among recent introductions, the Japan persimmon may be noted as 
a fruit of much merit. By a long and patient series of seminal produc- 
tions and careful selections, this fruit has reached great perfection in 
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Japan, where it is prepared and largely consumed, and exported in a 
preserved condition similar to that of the ordinary tigs of commerce. 

Numerous experiments are yearly made in the gardens with seeds 
and plants received from foreign sources, mainly through the system of 
exchange. Much information is gained from these tests and trials, and 
suggestions of value are thus obtained, as well as additions of more or 
less value in economic plants that are applicable either for fibers, barks, 
or fruits. 

The collection of economic plants is now considered one of the best in 
the world, and is a constant source of interest as well as profit to visitors, 
as well as supplying material for the increase of the industrial interests 
of the country. 

Of the work prosecuted by the Chemical Division during the past 
year, it may be said that the analytical portion, relating to original in- 
vestigation, has been very much interfered with by the preparation and 
care of material for exhibition at the International Exposition at Phila- 
delphia. The material for this purpose, collected by the division, con- 
sists of soils and fertilizers and of all vegetable substances it was possi- 
ble to secure, the value of which depends upon their chemical composi- 
ion, or the utilization of which involves chemical processes. 

Following this idea, the entire collection was divided into — 

A. Soils and fertilizers. 

B. Vegetable products. 

Under these general heads are included the following : 
In the first division— 

I. Soils taken from different geological formations. 
U. Bocks of known composition, with samples of the soils formed 
from them by disintegration and decomposition. 

III. Marls. 

1. Oalcareons or shell marls. 

2. Phosphatic marls. 

3. Greensand marls. 

IV. Natural fertilizers. 

1. Mineral. 

2. Vegetable. 

3. Animal. 

V. The combination of natural fertilizing materials, for the production 
of so-called commercial or artificial fertilizers. 

The second division contains — 

I. Cereals and the products resulting from their utilization. 

II. Materials illustrating the production of sugar. 

III. Products illustrating the process of fei mentation of amylaceous 
and saccharine substances, and the production of alcoholic liquors from 
the fermented materials by distillation. 

IV. Products illustrating the preparation of tobacco for consumption. 
V% Tanning and dyeing materials. 
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VI. Materials illustrating the utilization of wood by dry distillation. 

VII. Vegetable products prepared and preserved for food by special 
metbods. 

VIII. Products of the American materia medica^ and the active prox- 
imate principles separated from them. 

Besides the classes thus enumerated, our collection contains a series 
of products illustrating the manufacture of butter and cheese. 

The fund at the disposal of the division for the purpose of following 
out this plan was entirely too limited to make the collection complete, 
but the materials obtained were so arranged as to illustrate as clearly 
as they would the manner of their utilization. In some cases samples 
were analyzed, and the results attached to them when exhibited, but 
this could not be made universal. The analytical work done in this con- 
nection constituted the bulk of the work done in the laboratory during 
the past year. Among the materials analyzed was a series of samples 
of excrements of bats found in caves distributed through the Southern 
States. These samples were collected and forwarded by correspondents 
of the Department, to whom circular-letters, asking for them, had been 
addressed. Of the number furnished, ten were found to be worthy of 
analysis, and of value ranging from $10 to $55 per ton, calculated upon 
the basis of the values of their several constituents generally adopted 
by analysis of commercial fertilizers. 

According to the reports received from our correspondents, the de- 
posits represented by these samples are, some of them, of very great 
extent. It is, therefore, a matter of considerable interest to southern 
cultivators, especially of the inland States, where cost of fertilizing ma- 
terials, depending upon transportation, is such an import^int item. 

We also collected a series of specimens of materials known to be, and 
many supposed to be, of value for tanning. Of these materials thirteen 
varieties were obtained, and in all of them the percentage of tannin 
present was estimated. The work shows our range in the varieties of 
materials of value in this particular to be much greater than is generally 
supposed, and also that our national resources in this regard are prob- 
ably greater than those of any other government. 

Our collection contains, further, a series of samples of native wines, 
contributed by Bush, Son & Meissner, of Bushberg, Mo., which series 
includes wines manufactured from several new varieties of grapes, be- 
Keved to have special merit as material for manufacture of wine. The 
number of samples (all of whleh were analyzed) obtained from this 
source amounts to 22. The results of their analyses will be duly pub- 
lished in our reports. 

There are still other materials of value, that were obtained while mak- 
ing our collection, well worthy of analysis, the composition of which 
shall be determined hereafter. 

The Microscopical Division of this Department has been principally 
engaged in preparing a large oollectioQ of finely-executed water-color 
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drawings, with the view of showing the character of cryptogamic micro- 
scopic fungi, edible and poisonous mushrooms, textile fibers, &c., for the 
Centennial Exhibition, amounting in all to about six hundred specimens, 
and now forming part of the Government exhibit, the largest proportion 
representing the leading types of the genera of microscopic fungi 5 the 
results of original investigations upon chemical tests for flax, cotton, 
ramie, silk, wool, hair, and cellulose and still another series, illustrating 
the principal vegetable starches, to the number of about one hundred 
varieties. These drawings present highly-magnified vifews of all these mi- 
croscopic objects, including those most important m economic mycology, 
especially the fungi commonly known as molds, so destructive to vege- 
tation. The edible and poisonous mushrooms are distinguished in one 
class of these drawings. The molds of cheese, bread, and jellies are 
illustrated, and their habits of growth shown, a knowledge of which 
may often be useful for practical purposes. 

Another series of drawings illustrates the action of pear-tree blight^ 
showing the effects of the chemical changes which take place in the inte- 
rior structure of the tree under the attacks of the fungus to which this 
disease is due. Black-knot is Ulustrated in a similar maimer, some of 
the drawings exhibiting it as it appears to the naked eye, while others 
show in detail its distorted, woody structure. The fungus which pro- 
duces it is also shown at various stages of its growth. 

The fungus Peronospora infestariSj which causes potato-rot, is illus- 
trated in the various stages of its growth. There is also a series of 
drawings of its resting spores, recently discovered by Mr. Worthington 
Smith, of London, so named from the fact that they remain for months 
in a stationary condition, or, in other words, rest for a long time with- 
out germinating. 

The importance of the mushroom as an article of diet has never been 
properly understood in the United States, nor is it generally known how 
abundant our supply of edible mushrooms is. Many of those popularly 
supposed to be poisonous are not merely innocuous but highly nutritious, 
containing as they do many of the elements of animal food. In France, 
Germany, and Italy, the mushroom forms so important a part of the 
food of the people, that one distinguished writer has spoken of it as 
"the manna of the poor.'' In Transylvania, the oyster-mushroom is so 
abundant and is so largely used, that tons of it may often be seen in the 
markets; and in some parts of Germany the Morel mushroom is so 
popular, that the people, finding it to grow best on a soil treated with 
wood-ashes, were accustomed to burn down portions of the forest in or- 
der to secure favorable spots for its cultivation ; a practice which the 
government ultimately found it necessary to interdict. 

Particular pains have been taken to represent the types of the edible 
mushrooms of this country as fully as possible, a number of collectors 
having been employed for the purpose in various parts of the United 
States, Among these may be mentioned Professor Peck, botanist of 
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New York State, who in tliat State alone gathered specimens of no less 
than eighty species of mushrooms, including several new to science. 
No large collection of well-executed drawings of oryptogamic fungi has 
heretofore existed in this country, but the Microscopist has supplied the 
defect in an admirable manner, and has formed a collection which will 
be of permanent value to mycological science. The drawings, nearly all 
of which were made from nature, for the special purpose for which 
they are now used, exhibit a high degree of delicacy and finish. 

The work of the Botanical Division of the Department has been stead- 
ily prosecuted. Many inquiries have been received from different sec- 
tions of the country for information respecting the name, properties, and 
uses of plants which claimed attention either as weeds and pests or as 
deserving cultivation for agricultural or economic properties. These 
inquiries have been answered. 

Some additions to the herbarium have been received from the survey 
of Lieut. George M. Wheeler; also a package, through the Smithsonian 
Institution, from Mr. Karl Keck, of Austria. 

Much work has been performed in completing the collection of woods 
of the United States for the Centennial Exposition, and by this means 
large quantities of duplicates have been obtained with which to enrich 
the herbarium and to exchange with foreign governments and scien- 
tific societies. The collections from which the greatest material has 
been obtained are those of Mr, L. F. Ward, from Utah ; Mr. G. E. 
Vasey, from California; Dr. Edwin Palmer, from Arizona and Southern 
California; Mr. J. G. Lemmon, from the Sierra Nevada Mountains ; Mr. 
.A. H. Curtiss, from the Southern Atlantic States; and Mr. John Wolfe, 
from the Western States. Several sets of duplicate specimens of the 
woods of the centennial collection have been prepared, and may be dis- 
posed of to institutions where they may be of benefit, and where they 
may be consulted for purposes of study and information, and for foreign 
exchanges. Among the collections thus obtained are many specimens 
of cones, fruits, and seeds, which will be of great interest. 

The accompanying tabular statement exhibits the quantity and kind of 
seed issued from the Seed Division of the Department. A mere cursory 
examination of this table conveys but a faint idea of the value of this 
division of the Department. But when we consider the value of these 
seeds, collected from all parts of the world, selected because of their 
peculiar excellence, and put into the hands of thousands of individuals, 
who make them the germs from which is to grow a quantity of product 
that is to characterize the future operations of the farmer and gardener; 
when we consider how difficult it is for settlers upon the wild lands of 
the West, who have expended perhaps their last dollar in reaching the 
spot from whose fertility they hope to live, to get even the poorest of 
seed, (and this Department will put into their hands that which is choice 
and excellent,) we may readily imagine that thus seed is " sown in good 
ground, and will bring forth an hundred-fold.'' 
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TiMlar iiaUmmt thotffing the quantity aiiS hind of 9md itmtd Jty the Department of Jgri- 
eulture, under the general appropriation, from July 1, 1875, to June 30, 1876, inclusive. 



DMOriptioii of Mod. 



Vegetable papen . 

Flower , do... 

Herb ....^ do... 

Tree do... 



Bamie pApen. 

Qnad total 



7IELD-BU»i. 

Wheat qnarta. 

Oats do... 

Barley do... 

Bye do... 

Backwbeat do... 

Com do... 

Pease do.... 

Clover.. do 

Grass do... 

Bnpcar-beet do... 

Mangel-wurzel do . . . 

Bice ..do... 

Sorghom do... 

Millet do... 

Broom -oorn do . . . 

Speltz .do... 

vetches do... 

Bape half-pints. 

Tobacco papers. 

Opium poppy do... 

Chufa do... 

TKZTIIJM. 

Cotton quarts.. 

Jnte ..do... 

Hemp do... 

Hax do. 



I 



328, B19 
802,146 
10 
390 



14.449 

8, 8G2 
5,130 
280 
200 
3,478 
356 
2, 689 
6, 542 
2,000 
1, 862 
12 
222 
90 
188 
152 
22 
7 

58, 374 

25 
271 



395 
56 
36 

103 
14 



637.180 



I 



100, 025 
170 



24,056 
19, 964 
8, 497 
7, 268 
3,384 
4, 650 
1,080 
70 
4,023 
418 
416 



I 



85 



151, 390 
565 



174, 281 



58 



18,506 
7,552 
4,888 
42 
6, 906 
1, 620 
1 

100 
806 
10 
4 
2 
2 
8 



172 
"l3 



192,055 



313, 740 
169, 187 
223 
8,949 



8,616 
4, 460 

762 
571 
442 
1, 710 
61 
1,449 
4,377 
271 
198 
56 
203 
158 
85 
460 
11 
2 

5>511 
253 
193 



258 
90 
15 



180 



516, 691 



My mind has always been impressed with the idea that some cheaper 
mode might be devised for putting up the seed for transmission by mail, 
and the exhibition at the Centennial has presented to mo a means of 
solving this problem. A machine for the construction of a box made of 
strong paper is there exhibited, which I am quite satisfied will cheapen 
the putting up of seed one-half, if not more ; thus saving to the Govern- 
ment from $5,000 to $7,000 a year, whereby that much of Bced will be 
added to the quantity now distributed. Quart-bags in which the seed 
is now put up coat about $24.70 a thousand, including material and all 
labor of putting up the seed ; whereas the paper box, which is more 
convenient and equally safe for transmission by the mails, would cost 
but about $8.20 per thousand; and the saving on smaller boxes is pro- 
portionately great. I propose to purchase this machine at a cost of 
$5,000. 

The Department is careful in its arrangements with seed growers and 
dealers, from whom it obtains its customary supplies^ to secure the best 



BEPOBT OF THE OOlCMISSIONES OF AOBICULTUBB. 15 



ielections and the purest seeds. The result of this care is that, with 

very rare exceptions, we are enabled to disseminate the very best seeds. 
Of this we are assured by the uniform testimony of the numerous 
parties in every part of the country to whom seeds are sent. This testi- 
mony is gratifying to the Department, not only as evidence of its faith- 
fulness, but as illustrative of the value of its operations upon the country. 

The following table exhibits, in a condensed form, the appropriations 
made by Congress for this Department, the disbursements, and the 
balances to be covered into the United States Treasury, for the fiscal 
year ending June 30, 1876: 



Amoant ap- 
propriAtoa. 


Ijnonnt dla- 
bursed. 


Amount on- 
•xpended. 


$77. 180 00 

15, 000 00 
65, 000 00 
8, 000 00 
2, 000 (iO 
3, 300 00 
1, 250 00 
1, 300 00 
12, 100 00 
52, 000 00 
15, LiOO 00 
11, 990 00 


$77, 115 71 

12, 843 68 
65, 000 00 
7,966 11 
1,993 55 
3, 124 23 
1,016 84 
1, 300 00 
ll,3b6 91 
3, 428 29 
14, 427 36 
11, 990 00 


164 29 

*2, 156 32 


33 89 
6 45 
175 77 
203 16 


713 09 
48,571 71 
572 64 




264, 120 00 


211,622 68 


52, 497 39 



Salaries 

Collecting Btatistica 

FnrchaRe and distribution of seeds . 

Experimental garden 

Museum and herbarium 

Furniture, oaoes, and repairs 

Library 

Laboratory 

Comiugvut expenses 

Postage 

Printing and binding 

Improvement of grounds 



Total. 



* Tbe nnexpended balance for collecting statistics will be nearly or quite exhausted in the payment 
of unsettled bills, to be paid from that appropriation. 

Since I have had charge of this Department it has been my special 
satisfaction to know that its fiscal accounts have been kept with the 
utmost accuracy and fidelity, and in accordance with the provisions of 
the law. The absolute pecuniary necessities of the Department to meet 
the wants of the Statistical Division induced me to claim from the Sec- 
retary of the Treasury a proportionate part of the appropriation of 
$60,000 made by the act of August 15, 1876, to meet the necessities of 
the several Executive Departments according to the exigencies of the 
public service. The Secretary, however, being of opinion that Congress 
intended to limit the amount to be expended ^*for collecting agricultural 
statistics and writing matter for monthly and special reports" to tbe sum 
appropriated for that purpose, did not, for that reason, think himself 
justified in complying with my request. 

Kespectfully submitted, by your obedient servant, 

FREDK. WATTS, 
Commissionier of Agriculture, 



REPORT OF THE ENTOMOLOGIST AND CURATOR 
OF THE MUSEUM. 



Sir : As the Economic Museum, counected with this Department, is 
a branch of the Entomological Division, it has been principally engaged 
for the past year — and for several months previous — in the collection, 
preparation, and arrangement of the series of exhibits illustrating the 
workings of this branch of the Department at the Centennial Exhibition 
in Philadelphia. To my assistant, Mr. Charles E. Dodge, was given the 
supervisioa of the museum work, and the whole labor of both branches 
has been performed without the aid of additional force, with the excep- 
tion that Mr. F. G. Sanborn was employed six months to assist in prepa- 
ration of the exhibit of entomology. 

The report of Mr. Dodge on that portion of the work referring to the 
Centennial, together with my own report on the Homopteraj is respect- 
fully submitted. 

TOWKEND GLOVER, 

Hon. Feedk. Watts, 

Commissmier, 



Department of Agriculture, 
February 1, 1877. 

Sir : Upon learning your wishes In regard to the manner in which 
the museum should be represented at the International Exhibition in 
Philadelphia, three circulars were prepared, and were early sent out to 
a carefully-selected list of regular correspondents of the Department, 
in from three to six localities in different portions of the various grain, 
wool, or cotton growing States, for representative specimens of these 
products. Each circular so sent was accompanied with bags, labels, and 
directions for the shipment of specimens, so that no mistakes could 
occur, and the specimens themselves would not be liable to injury by 
careless packing. As fast as the samples were received at the Depart- 
ment, they were catalogued and numbered, the accompanying labels 
carefully filed, and the specimens prepared for exhibition, making, 
when complete, a collection of over 800 samples of wheat, barley, rye, 
oats, buckwheat, maize, &c. ; 500 specimens of wool, many of the ex- 
hibition-jars containing series from different animals of the same flock; 
and 200 specimens of cotton, both seed and lint. 

From the regular collection of the museum and other sources a full 
series of flax, jute, hemp, ramie, silk, and miscellaneous fibers, including 
paper-stock, were obtained, to complete the fiber exhibit. A large col- 
lection of tobacco was also made, representing a score of States, to which 
were added about a dozen specimens from the museum, and these, for 
the sake of uniformity, were pressed into boxes measuring 5 by 15 inches 
and 2 J inches deep; in all, nearly one hundred. 

In addition to the above direct products of the soil and in connection 
with them, samples of their various manufactures were obtained and 
exhibited side by side, showing, in the case of the grains, the flours, 
starches, and fancy food products; with the wools and other fibers, the 
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fabrics mannfactnred from them, that any one at a glance might see the 
particular grade of wool or cotton entering into the composition of the 
fabric, and with the tobacco-samples the product in its prepared state. 

The valuable collection of fruit and vegetable models, to which large 
additions were made, were renamed and mounted on blocks or stands, 
that they could be better seen and examined. They were then trans- 
ferred to Philadelphia, where the same plan of arrangement hitherto 
existing in the museum was followed out, showing the fruit as grown in 
various States, ^nd illustrating their adaptability to given localities. 

The large and valuable series of etchings on copper, comprising up- 
wards of three hundred plates, prepared by yourself in leisure hours 
during the last twenty years, were transferred from the entomological 
rooms of the Department to Philadelphia as a portion of the exhibit in 
entomology, having been renamed up to the latest date from recent 
check-lists or works of specialists. In this series is illustrated not only 
the common and well-known forms of our noxious and beneficial insects, 
but many of the rare and little-known species from the far West, in pub- 
lic and private collections, in all many thousand species. Many of these 
are figured in all stages, from the egg to the perfect insect, with both 
sexes, and, in the Lepidoptera, with the upper and lower surfaces of the 
wings. Manuscript notes on the species were placed near at hand for 
those wishing to make references or desiring to learn more than the 
simple name of a given insect. 

In the collection of economic entomology the usual plan of arrange- 
ment (according to classification) was dispensed with, and a plan adopted 
that was thought to be more purely agricultural and more in the interest 
of the farmer or fruit-grower. This collection, filling twenty-four cases or 
drawers, and numbering over 1,100 specimens, comprises the most com^ 
mon forms of injurious and beneficial insects in the United States. The 
collection is by no means complete, but serves to illustrate the plan of 
arrangement, which is especially adapted to cabinets of agricultural 
colleges. State museums, and similar institutions. The cases measure 
16 by 21 inches and 2J inches deep, otltside measurement. They are 
made of white wood or poplar, f inch thick, dovetailed at the corners, 
with the bottom rabbeted in. The sides are made of two pieces, forming 
the box proper, about 1 J inches high, and a cover 1 inch, which is grooved 
on the inner surface near the top (about i inch) for the reception of a 
plate of glass fastened in, when the box is made, with putty. The cover 
and box, where they fit together, are tongued and grooved, and are held 
together by brass hooks and eyes on either side. 

The plan of arrangement is to show in one group the insect foes of a 
particular food -plant in the four stages of egg, larva, pupa, and insect, 
accompanied by speciaiens exhibiting the mode of injury, and classi- 
fied according to the portion of the plant injured, as root, stalk, foliage, 
or fruit, to be followed by the beneficial insects known to destroy a par- 
ticular species 5 in short, the idea of such a collection is to be able to 
show at a glance the entire history of any insect or group of insects 
aflfecting any of our food-crops. 

In visiting such a collection, we will suppose the farmer, or fruit- 
grower, or student should desire to see the Colorado potato-beetle. The 
case devoted to the potato is opened, and h^ sees a dried specimen of 
potato-leaf, fastened upon a card-label, covered with little patches of the 
yellow, golden eggs of this insect; next he observes the larvae, of various 
8izes, either in alcohol or prepared by " blowing then 'the pupa is 
shown to him ,• and, to complete the story, the male and female of the 
perfect insect are displayed, some in a state of rest, some with wings 
expanded, and others in various positions, to show marked portions of 
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the body. Then, if it were possible, a denuded potato-stalk should be 
shown, to exhibit the method in which they carry on their work of de- 
struction ; and, lastly, the army of parasites that help to check their ray- 
ages, with samples of chemicals and artificial contrivances in use by 
man to accomplish the same end, would close the short but instructive 
lesson. Each card should be labeled with the scientific and common 
names of the specimen, or with any information necessary to complete 
the history of the insects. 

Should he desire to know what other species are destructive to the 
potato, in like manner he will learn the history of Lenia triliniata, Bari- 
dius trinotatus, and other species. When an insect is a general feeder, 
it Diay be shown in the case devoted to two or three only of the plants 
it is most destructive to, though on the card-label the other plants it 
feeds upon should be named, or, if found on vegetation generally, the 
word ''omnivorous'' explains the fact. 

The design of arrangement has not been as fully carried out as could 
be desired, chiefly for want of specimens, particularly those illustrating 
the early stages of the insects. The present collection, though, is a com- 
mencement, forming the nucleus of what may some day be the full 
realization of a complete cabinet of economic entomology. In colleges 
and other institutions, however — as is the case in our own cabinet — such 
a collection should be accompanied by a working collection, arranged 
according to families, tribes, genera, and species, in order that the stu- 
dent may familiarize himself with classification while studying the habits 
of insects in relation to our farm -products. 

The groups exhibited in the twenty-four cases exhibited at the Cen- 
tennial are as follows : 

Case A, — Thirty-nine species of insects, destroying, either directly or 
indirectly, the root, stalk, foliage, or fruit (in the field and in the granary) 
of Indian corn or maize. • 

Case — Insects destroying (or proving injurious to) wheat, rye, oats, 
and other cereal crops. Twenty-two species. 

Case 0.-=rInsects destroying or injuring cotton. Thirty-three species. 

Case D. — Insects destroying or injuring the potato, (Solanum tubero- 
sum.) Sixteen species. 

Ca^e K — Insects proving destructive to cucurbitaceous plants, as 
squashes, melons, &c. Seven species. Insects destroying milkweed. 
Twenty-five species. 

Case F. — Insects destroying cabbage, turnips, &c., or the plants of the 
kitchen-garden. Twenty-eight species. 

Case (t.— Insects injuring the grape-vine or its fruit. Thirty-one spe- 
cies. 

Case R. — Insects injurious to fruit, fruit-trees, &c. Twenty-six species. 
Case I. — Insects destroying or proving injurious to the apple. Twenty- 
nine species. 

Case J, — Insects that annoy the housewife, commonly called " house- 
hold pests.'' Forty-one species. 

Case K, — Insects aiding in the destruction of forest-trees. Thirty- 
seven species. 

Case L, — Insects destroyipg the pine. Thirty-nine species. 
Case M. — Insects destroying shade-trees. Twenty species. 
Case N. — Insects injurious to man, by injuring or destroying the wood 
of various plants. Twenty-eight species. 

Case O, — Gall-insects on oak. Twenty-seven species. 

Case P. — Gall-insects of other plants. Forty-four species. 

Case Q. — Insects destroying the eggs or young of fishes. Fourteen 
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species. Insects injurious or annoying to bees, to cattle, and to man- 
kind. Thirty species. 

Case R, — Objects of insect architecture, \vith the species employed in 
producing them. Forty-eight specimens. 

Gases 8 and T, — In these two cases are shown seventy species of the most 
common forms of our beneficial insects. (These shouJd have been placed 
in the general collection, after the insects they are known to destroy, 
but it was decided to group them together for the present.) 

Case U. — Thirty-one species of insects beneficial as scavengers by re- 
moving filth and carrion. 

Cases V and W. — These two cases are devoted to silk-producing in- 
sects, and contain about thirty specimens illustrating this industry. 

CaseX. — In this case are gathered together a few insecticides, so called, 
and traps or devices for destroying insects. 

The birds beneficial and injurious to American agriculture were shown 
in a case by themselves, labeled, as in the museum, with scientific and 
common name, and brief facts regarding benefit or injury, as well as 
suitable marks of distinction on the end of each perch, black to show 
the evil habits of the bird, and white to show the proportion of good, 
by their destruction of noxious insects. With many of the specimens 
the contents of the stomach was exhibited to verify the statements upon 
the label. 

The collection of domestic poultry was made almost complete by the 
purchase of 80 specimens of fowls, ducks, and pigeons, which were pre- 
pared and exhibited with a careful selection from the collection already 
existing in the museum of the Department, and these, labeled with the 
name of breeds, formed an interesting exhibit for the farmer or poultry- 
fancier. 

The collections were arranged in sixteen walnut cases, built with the 
special object of transferment to the gallery of the museum when com- 
pleted, in order that their great expense should not be lost to the 
Department, and were allotted a space of 40 by 60 feet. The arrange- 
ment of the grand whole is in an ascending series, beginning with the 
products of the earth, as grains, fruits, tobacco, cotton, wool, and other 
fibers ; next, the insects which prey upon them and blast the hopes of 
patient labor; and, third, the birds which restore the balance, and render 
successful production possible by limiting the depredations of the count- 
less hordes of insect spoilers. 

Before leaving this subject, it may not be out of place to state tha t the 
Department is under obligations to many individuals and firms for aid 
in making collections for the museum, or for valuable donations of sam- 
ples which could be procured in no other way, prominent among. which 
may be mentioned : 

The Lowell Manufacturing Company, series of samples illustrating 
manufacture of carpets ; the Washington Mills, Lawrence, Massachu- 
settt^5, a similar series illustrating the manufacture of woolen piece- 
goods ; Chas. A. Stevens & Co., Ware, opera flannels, wool, and manu- 
facture ; Amoskeag and Stark Mills, Manchester, N. H., through Mr. 
Reuben Dodge, samples illustrating cotton and flax manufacture. 
Various samples of paper-making materials and manufactured paper, to 
E. Morrison & Co., Washington, D. C. j Holyoke Paper Company, Had- 
ley Falls, Mass.; Askell & Smiths, Canajoharie, N. Y.; Dobler,'^Mudgo 
& Chapman, and John A. Dushane & Co., I^ltimore, Md. 5 Eepublic 
Mills, Springfield, Ohio, and others. 

The thanks of the Department are also due to many of its regular cor- 
respondents, who aided materially in the success of the exhibition by 
their prompt response to the call for samples of grains and fibers. 
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While the Department was enabled by means of the Centennial Exhi- 
bition to add largely to its collections of native products of agriculture, 
far greater benefit was derived from it by the opportunity it presented 
for the acquisition of rare and not easily-obtained collections of the 
varied products of the agriculture of foreign countries. Through the 
earnest endeavors of Professor Baird, of the Smithsonian Institution, 
and by co-operation with him, the Museum Division has taken advan- 
tage of the opportunity presented, which has resulted in the securing of 
full collections of the products of the soil — direct and indirect — ^from 
various portions of the world ; many from remote countries, curious and 
interesting, as illustrating the habits of the people, while exhibiting 
their agriculture, and all of such value and in such generous quantities, 
with few exceptions, that, when they are finally classified and arranged 
in the museum-hall, the display will be most complete. 

For the most part the material is given as a donation to the United 
States for exhibition in its museums, although it is understood that the 
Department shall reciprocate by sending collections of grains and fibers 
of our own country, if such collections are desired. Some of the ex^ 
hibits were presented in their entirety, without condition; from others 
the Department was allowed to select such specimens as were desirable 
in quantities sufficient for museum purposes, while with a few the 
specimens were secured by promise of exchange when the Department 
is enabled to secure the American collections for the purpose. 

From the interesting exhibits of the Australian colonies a full series 
of grains and fibers were obtained. From Victoria, in addition to grain 
and wool samples, including thirty-two samples of the fine-wool collec- 
tion of Hastings, Cunningham & Co., the Department was fortunate in 
securing a collection of miscellaneous fibers from over forty different 
species of fiber-producing plants, prepared by William R. Guilefoyle, 
director of the botanic gardens, Melbourne. This collection also in- 
cludes fifty specimens of paper prepared from as many species of plants, 
nearly all of which are represented in the fiber-collection. Among the 
Victoria wheats secured, one variety weighed 68 pounds to the bushel, 
and not a few were up to 64 and 67 pounds. In all, several hundred 
specimens were obtained. 

Samples of the remarkable wool exhibits from Queensland were 
secured, with about forty specimens of miscellaneous fibers, all of differ- 
ent species, with the exception of half a dozen samples of cotton and 
silk in the raw state. A fine series of sugars was also obtained, with a 
few samples of grain and tobacco. 

The Kew South Wales donation consisted of a large series of wools, 
and some few miscellaneous fibers, including silk-cocoons ; about twenty 
specimens of sugar, fifty specimens of grain, arrowroot, starch, flour, 
&c., and a series of preserved tropical fruits 5 tobacco, and other miscel- 
laneous products. The South Australian and Tasmanian collections 
were very similar, numbering about one hundred specimens each. 

From New Zealand, the valuable collection of one hundred and nine 
specimens of New Zealand flax, Fhormium tenax^ was received complete. 
It illustrates the textile in all stages of manufacture — even as rudely 
prepared by the natives, who strip the fiber with a shell — and includes 
articles showing the various uses to which it may be emi^loyed, as the 
manufacture of twine for making nets, coarse twine, small and large 
ropes, cables, halters, mats, matting, and even a fair quality of coarse 
flax cloth. A series of fine grains was also received, with about a dozen 
wool samples, native gum, starch, and miscellaneous products. 

The Japanese donation includes one hundred and fifteen specimens of 
tea in bottles j specimens of tobacco, gums, varnishes, dye-stuffs, flour, 
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starches, and farinaceous products; and a valuable series of preserved 
fruits in alcohol, among them several varieties of the seedless persim- 
mon, which is used for making wine and for preserving as a delicacy. 
A few bottles of sauces and wines were also presented. The most val- 
uable acquisition, however, is the complete exhibit illustrating the silk 
industry of the country, as carried on by the natives, which was givf^n 
without condition, and includes not only the silk of Bomhyx morij but 
yama'mai and other large silk-producing insects. In addition to about 
tbii ty sam[>ies of raw and spun silk, cocoons, &c., the collection is 
accompanied by all the implements, baskets, frames, cases, &c., used in 
feeding and caring for the worms and in preparing the silk ; colored 
plates, with descriptions of each process, accompany each article, which 
make it not only an interesting but an instructive exhibit. The 
remainder of the fiber-collection of Japan given to the Department is 
contained in half a dozen large cases, and consists mainly of cotton and 
ramie, in various stages of preparation, with a few miscellaneous fibers. 

The donations from Egypt include about two hundred varieties of 
cereals, seeds, &c., and a full series of Egyptian cotton samples. The 
Orange Free State also presented samples of its grains, as wheat, corn, 
millet, &o. 

The Eussian collection is very full and complete. The entire grain- 
exhibit was turned over to the Department, there being in many cases 
a bushel of a given variety. Wheat, rye, oats, barley, linseed, cotton- 
seed, grass-seed, beans, pease, &c., are embraced in this collection, 
besides samples of nuts and other seeds not enumerated. In the dozen 
or fifteen varieties of vegetable oils presented are poppy, sunflower, and 
mustard oil. Twelve samples of beet-root sugar were secured Ixom their 
fine display, and a few preserved fruits and liquors. The fiber-collec- 
tion consists of samples of flax, raw and prepared, cotton, silk cocoons 
and spun silk, and twenty samples of wools sent in the fleece. In addi- 
tion to these specimens, two large ornamental cases of merino wool, 
probably two hundred samples, were given entire. 

Norway and Sweden presented their complete exhibit of grains and 
cereals, the latter country also giving about sixty samples of flour and 
food preparations, including the bread used by the peasants. This 
bread is made once a year, and is a large, round, fiat cake some 10 inches 
across, made of rye or of wheat flour, and is quite palatable. 

The ]!^retherlands presented, without condition, the entire exhibit of the 
Zeeland Agricultural Society, with a number of miscellaneous exhibitr^ 
of individual products, as chiccory, liquors, and oils from maize and 
other grain, medicinal preparations, &c. In addition to these collec- 
tions, the large exhibit of the Holland Agricultural Society was secured 
by purchase, the Ketherlands Commission olfering to become resx)on- 
sible for two- thirds of the amount asked by the society if the Depart- 
ment would pay in cash the remainder, or $50. The collection includes 
grains, cereals, seeds, fibers, and other products of the soil, and a series 
of dairy products, and the implements used in the native manufacture 
of cheese. 

From Great Britain the Department received a very full classified 
collection of over three hundred varieties of wool from all parts of the 
world, arranged on a portable stand or table, in eight large glass-cov- 
ered cases, and exhibited by J. L, Bowes & Brother, Liverpool. This 
collection was in reality presented to the Smithsonian Institution, and 
is deposited in the museum of the Department by it. Another remark- 
ably fine collection of wool in the fleece was presented by Mr. Odeys, on 
condition that samples be preserved under glass. 

Spain and Portugal each presented several hundred specimens of 
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grains, seeds, nuts, and various agricultural products, together with a 
small series of fibers, a portion of them from Philippine Isles. 

Many of the South American exhibits were given almost uncondition- 
ally, and in two or three instances the Department was fortunate in 
securing the entire exhibit as it stood. 

Brazil donated samples of all of its seeds and grains, some nuts, &c., 
with samples of flour, starch, mandioca, tapioca^ and other native food 
products ; native fibers, many of them curious and interesting, flax, 
cotton, silk in raw state, &c. 5 mate^ cocoa, coffee, sugar, and tobacco — 
many kinds peculiar to the country — in the leaf and manufactured; 
wax, gums, oils, dyes, and a large collection of medicinal oils and other 
preparations, and materia medica, principally dried roots, leaves, barks, 
&c., of medicinal plants. 

The agricultural display- of Venezuela included thirty varieties of 
coffee, half as many of cocoa, specimens of grains, seeds, beans, pease, 
&c. ; samples of native miscellaneous fibers, with a few of their manu- 
factures; oils, liquors, and materia msdica; also a series of fruits pre- 
served in alcohol, in all, several hundred specimens. 

A similar collection was also received from the Argentine Eepublic, 
much more valuable, however, in regard to its fibers, as it included a 
full exhibit of the wools of the country in the fleece. 

The Chilian collection embraced a representative collection of the 
cereals and seeds of the country, with some minor products of agricul- 
ture ; and a like collection from Peru includes, in addition, about forty 
samples of native wines and liquors. 

Coming nearer home, Mexico presents samples of her agricultural 
products, and these, with a few small collections obtained from exhibits 
from our own country, complete the list of donations received from the 
exhibition, at its close, to be placed in our own museum. 

In conclusion, I have only to say that when the gallery in contempla- 
tion shall have been erected in our Museum Hall, giving an additional 
space of 3,000 square feet, or 8,000 in all, and when appropriation shall 
have been made for the proper preparation and display of this valuable 
mass of material, the work will be commenced at once and pushed to 
completion. 

Much time and labor, however, will have to be expended on the col- 
lection in classifying, arranging, and labeling, as samples in duplicate 
must be prepared from many of the countries for donations to other in- 
stitutions; a condition required of the Department when the collections 
were presented. The Smithsonian Institution also desires a small series 
from each country represented, for exhibition in the Ethnological Hall 
of its Museum, when the whole shall have been examined and our own 
series displayed. 

As to the advantages accruing to the Department in the possession 
of the material it has been so fortunate in securing, it is speaking within 
bounds to say that in fibers alone, in the number of specimens and value 
of the collection, the Museum is far ahead of any other Museum in this 
country, and is a rival of the Museums of the Old World, and that an 
appropriation of $100,000 at any other time would hardly have proved 
sufficient for bringing together a similar general collection to the one 
now in the possession of the Department, which has been secured by 
very limited exchange, and by the simple cost of transportation to 
Washington. 

I am, respectfully, CHAS. E. DODGE, 

Assistant Entomologist. 

TowNEND Glover, 

Entomologist. 
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HOMOPTERA. 

The suborder Homoptera of the order Hemiptera consists of insects 
having four membranous deflexed wings, usually lying over the back, 
like the roof of a house, when the insect is at rest. The anterior pair of 
wings are usually larger than the posterior pair, generally transparent, 
and net- veined. The mouth consists of a beak or sucker, which is used 
to pierce the outer cuticle of plants they frequent, and to suck out the 
sap in three of the stages of their existence. As larvse, pupse, and per- 
fect insect, they are equally active and do much damage, feeding 
almost entirely upon vegetable substances, and when very numerous, as 
in the case of the Aphides or plant-lice, they do much injury to vegeta- 
tion by sucking out the sap, thereby weakening the plants, shrubs, 
or trees they frequent. As no recent reliable catalogue of the Ro- 
mopiera has been published in this country, and only such old works as 
Amyot and Serville, &c., can be referred to, it has been thought best 
not to arrange these insects scientifically in this paper, but merely to 
allude to some of those best known to our farmers, or to such as are 
particularly distinguished by their destructive habits or singularity of 
form. This suborder has been very much neglected by our entomolo- 
gists, who usually take more interest in the study and collection of the 
Coleoptera, (or beetles), and Lepidoptcra^ (butterflies, moths, &c.,) in 
preference to the smaller and more inconspicuous insects, although the 
Homoptera contain some of the most grotesque and singularly-formed 
insects we usually meet with, such as Untilia^ Telamona^ Geresa^ and 
many others, which will be found described and figured in a later part 
of this report. We will therefore commence with the Cicadidce^ or har- 
vest-flies, incorrectly known in this neighborhood and elsewhere as 
locusts; the real locust being an orthopterous insect, very closely allied 
to our common grasshopper. 

The harvest-flies are large insects, having a broad, short, transverse 
head, with large prondnent eyes, and broad thorax. The upper wings are 
rather narrow, membranous, and deflexed over the sides of the body, 
like the roof of a house. Our most common species in this neighbor- 
No. l. hood is the Cicada pruinosa^ which 
may be heard in summer and autumn 
at almost any time making its peculiar 
trilling noise in the shade and forest 
trees in the grounds of the Smithso- 
nian Institution. These insects are 
quite large in size^ some of them 
measuring 2 inches or more from the 
front of th(? head to the tip of the 
closed wings. The males alone are 
musical, hence an old cynical writer 
observes : Happy the cicadas' lives, 
since they all have voiceless wives.'' 
The musical apparatus producing the 
peculiar prolonged trilling chirp orcry 
made by the male is situated on the 
under side of the body, on the basal 
ring of the abdomen, and consists of a pair of large plates, largely 
covering the anterior part of the body, which, acting like a drum, at 
the will of the insect produces the prolonged tremulous sound we 
hear so often in the tops of the trees they inhabit ; if the tree on which 
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the insect is trilling be slightly struck by the hand, it will stop its 
musical serenade instantly and remain mute for some time. The per- 
fect insect appears in May and June, and last^ until late in autumn; 
it is of a green color, shaded with brown. The outer edge of the wings 
is also green, and when the cicada is young and vigorous, it appears to 
be covered with a whitish dust or powder, which gradually disappears 
as the insect grows older. The female deposits her eggs in slits or 
incisions made in trees or plants, which she cuts with her ovipositor. 
The eggs remain in these longitudinal incisions for some time, accord- 
ing to the warmth of the season ; when hatched by the heat of the 
sun, the young larvae drop to the ground, and immediately bury them- 
selves in the soil, feeding upon tender subterranean roots, which they 
pierce with their beak and then suck out the sap. It is a popular but 
erroneous idea that the females of this cicada are capable of piercing 
the skin of mankind and then ejecting a poisonous fluid into the wound, 
producing violent inflammation and pain. The insect itself is frequent- 
ly carried off by a large burrowing wasp or hornet, {Stirus speciosvf,) 
which forms deep holes or burrows in the earth, where it deposits its 
egg or eggs in a half-killed cicada, which is intended to form a supply 
of fresh food for the larva until it changes into the pupa state, when it 
ceases altogether to feed until it emerges as a perfect wasp or hornet. 
Last season many specimens of this stirus were brought to the Depart- 
ment, having been caught in the very act of carrying still living harvest- 
flies to their burrows. The manna of druggists is said to be the concrete 
juice of a species of Fraxinus^ or ash, in flakes, which is produced by a 
species of cicada, or, most probably, some other insect of the suborder 
Homoptera. The insects themselves are destroyed in great numbers by 
hogs, poultry, and various small animals ; but as they never appear in 
such immense numbers as their relatives, the seventeen-year locust, they 
do very little, if any, damage to the farmer. 

Cicada s&ptendeciin, or the seventeen-year locust, derives its speciflo 
name from the fact that it makes its appearance nq. 2. 

in certain districts at stated intervals of seven- 
teen years in immense numbers, when the mil- 
lions of them, swarming on the forest and fruit 
trees, almost deafen* the observer with their 
trilling calls to the females, and form an abund- 
ant feast to the svvane, fowls, &c., and wild ani-. 
malson the land, and, if near a river or lake, to 
the fishes in the water. They sometimes injure 
fruit and forest trees by making their longitudi- 
nal slits or incisions in the young branches or 
terminal twigs, in which to deposit their eggs, 
many of the branches thus injured dying down 
as iar as the injury, and afterward being broken 
off by high windvS and literally almost covering 
the ground. The perfect insects make their 
appearance the last of Mayor beginning of June 
iu immense swarms, and the earth in certain 
localities is literally honey-combed with the 
round holes which are made by the insects when 
issuing from the earth, these holes being bored 
sometimes through the hardest ground, and 
sometimes even through well- traveled country 
roads. After pairing, the females deposit their 
eggs, from ten to tvt^enty or more, in longitudinal sjits, made in pau-s, 
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and penetrating to the pith in the terminal shoots and small branches 
of oak, apple, and other deciduous trees. These slits are made by the 
ovipositor of the female. The young larv£© hatch out in about six 
weeks, fall to the ground, and immediately bury themselves under the 
earth, where they are said to remain nearly seventeen years in thelarvce 
state, feeding on succulent roots of trees and shrubs. When about to 
change into pupse, the larvae work their way to the surface of the 
ground, shed their outer skins, and assume the pupa state, somewhat 
resembling the perfect insect, but having thick and strong fossorial or 
digging fore legs, with only wing-cases, and utterly incapable of flight. 
This pupa state is said to last only a few days, during which the pupa 
remains near the orifice of its subterranean tunnel. Mr. Eathvon, how- 
ever, states that in localities which are low and flat, and the drainage is 
imperfect, they construct galleries of earth, 4 to 6 inches above ground, 
leaving an orifice for egress even with the surface, in the upper end of 
which the pupa would be found waiting their appointed time of change. 
T^ey^would then back down below the level of the earth and under- 
go their transformations in the usual manner. But in all the cases 
observed when these locusts or harvest-flies abounded near the agri- 
cultural college in Maryland, the pupse were found in somewhat cyl- 
indrical holes or burrows, some of them having even burrowed up- 
ward through hard gravel roads, as before stated. When ready to 
change into perfect insects, they crawled out of these holes, made their 
way as best they could up the neighboring trees, stone fences, and rails, 
and attached themselves by the strong claws of their feet to some 
solid rough substance ; the skins of the pupae, hardened, split open 
down the back and thorax, and the perfect harvest-fly emerged into the 
open air from the dry old skin, after waiting some time to dry its yet 
damp wings, it eventually flew away to join its noisy companions on 
the neighboring trees. In these cases, however, no gallery whatever 
was made by any of the larvae observed, but the insects emerged from 
simple holes in the ground. The situation was high, the soil gravelly, 
with no swamps in the immediate vicinity. For weeks afterward the 
trees and fences were literally covered with the dried-up and split skins 
of the pupae still clinging to them by means of their strongly-hooked 
claws, appearing to the casual observer as if they were still alive and in 
the act of ascending the trees. At the end of the season many of these 
insects were observed flying about the Maryland woods with only about 
two-thirds of the abdomen remaining, and that portion perfectly dry and 
hollow, as if the end had been bitten off by domestic fowls or other birds 
or broken off by accident ; sometimes, however, the hollow portion was 
partially filled with a brownish powder. On this subject Dr. Leidy , in the 
Proceedings of the Academy of Natural Sciences in Philadelphia, states 
that the cicada is liable to be attacked by a peculiar fungus, the poste- 
rior portion of the abdomen of the male insects being filled with a green 
fungus. The abdomen of the infected males was usually inflated, brit- 
tle, and totally dead while the insect was yet flying about 5 when, upon 
breaking off the hind part of the abdomen, the dust-like spores would 
fly as if from a small puff-ball. Mr. E. W. Ward, of Ohio, iu the Amer- 
ican Entomologist, (vol. 1, p. 117,) states that this mold or fungus seems 
to be a drying up of the membranes of the abdomen, and it is generally 
of a brown color, dry and brittle. He thinks, likewise, that these males 
in copulation break off one or more of the posterior joints of the ab- 
domen, and that this "dry-rot" may be the result of the broken mem- 
branes. He adds, also, that he never found a perfect male thus 
affected in the early part of the season. Some naturalists assert that 
there are two, if not more, varieties of this insect: one appearing 
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at intervals of seventeen years, while another comes every thirteen 
years. These insects are frequently carried off by the digger-wasps as 
food for their young, in the same manner as the Oicada prumosa before- 
mentioned. Madam Meriam states that one species of cicada is very 
destructive to the coffee-plants in Surinam, but our species do not appear 
to do much permanent injury, excepting when exceedingly numerous, 
and then only to the terminal shoots and branches, where the eggs are 
deposited. The general color of the seventeen-year cicada is of a rich 
yellow or orange-brown, varied with a darker color ; the outside edges 
of the wings are of a light rich buff or orange brown, by which alone it 
can be distinguished from its relative Cicada pruinosa, which is of a 
green color, with the edges of its wings also green. It is also much 
smaller, the figure of the insect No. 2 being taken from an extra large 
specimen. 

Otiocerus coqiiehertii is a small insect of a somewhat elongated form 
and having a small projection in front, resembling the lantern No. 3. 
of the true fulgora or lantern fly of Surinam, but on a very ^^^C 
diminutive scale ; it feeds on the wild grape, beech, and oak it ^""^^^ 
is 0.35 to 0.42 in length, and of a yellowish- white color, with a bright car- 
mine red stripe running longitudinally along each side of its wing, and 
which stripe is usually forked at its hinder end. This insect is 0.42 
in length 5 it was quite rare near the Maryland college, and was taken 
by beating among the bushes with a common insect-net. The genus 
Otiocerus is remarkable for possessing long slender cylindrical append- 
ages attached to the base of the antennae. Another insect of the same 
genus, Otiocerus amyottii^ is found on hickory and walnut. As these 
small insects, however, do very little injury to the farmer, we will 
not propose remedies, but refer to the remedies for Tettigonia^ Erythro- 
neura, and Aphis, which will answer equally well for most of the tree- 
hoppers should they become very numerous and troublesome. 

A small Fulgora — IScolops {Fulgora Say) sulcipes — is a most No. 4. 
singularly-formed insect; the front part of its head being V^^^ 
much prolonged, and projecting upward like a thin curved ^/T^v^ 
horn. When dried in a cabinet it is of a light drab color, and ^ 
is found among brambles and weeds in meadows. It is not very rare in 
the neighborhood of the Maryland Agricultural College in July and Sep- 
tember, and may rojidiiy be taken in a sweep-net 5 but as it is very 
active and leaps well, it frequently escapes capture; in length, to the 
tip of its horn-like x;: ()]ongation, it measures 0.40. 

A small homopteroLfS insect, Phylloscells atra (var. pallcscens) is No. 5. 
not uncommon amoDg the brambles and weeds in meadows in Mary- >^ ^ 
land ; it is of a singular round or broad oval shape, being about 
0.20 in length by 0.13 in breadth; the fore thighs are much thick- jwj 
ened, and the hind tibiaB or shauks are quite long and spiney on / I 
their outer edges, and are fitted for leaping ; it is very active. The color 
of this insect is black, having two orange-brown stripes on the thorax, 
two longitudinal etripes of the same color on the outer wings and on 
the border of the scutel. There is another variety, entirely black, found 
in the same situations, and the two varieties are frequently taken at the 
same time when sweeping for other insects. 

The genus Delphax is here represented by a small insect, No. 6. 
Delphax carinataj in form somewhat resembling a very small 
cicada, having wings sloping like a roof, almost transparent, M 
and veined, and bearing three oblique bars of a brown 
color, meeting at the ridge. It was taken when beating 
in grass and meadows; length, 0.20; it is likewise found ^ 
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among young pine trees. Dr. Packard states that another insect 6f 
this genus, BelpJiax arvensis of Fitch, is an insect of a pale yellow color, 
with elytra and wings nearly pellucid, and that it is common in wheat- 
fields early in June, but he does not state what it feeds upon, or whether 
it injures the wheat. 

Oliariusj n. sp., is a small insect about 0.35 in length, with fcranspa- 
No. 7. rent, broad, strongly-veined wings, having a dark spot about 
two-thirds of the way down the outer margin. The body is 
dark green, or almost black, with rings of abdomen tinged with 
reddish. It was taken among high weeds and brambles, or 
blackberries, in a meadow near the Maryland Agricultural Col- 
lege, and as its natural history and food are not known, and the 
insect itself is somewhat rare, it has been figured here, in order to in- 
duce young naturalists to observe its habits and make them known to 
the public. 

No. a AmpMscepa (Flata) Uvittafa is a small insect, 0.30 in length, 
having its upper wings somewhat broad and rounded, like the wing 
of the common white butterfly. They are somewhat veined, and 
rise abruptly from its sides at an acute angle or wedge-form, re- 
sembling a very steep roof. There is a broad, lateral, dark-reddish or 
brown stripe running down the middle of its back. Its general color is 
pale green, and, when resting on a blade of grass or green leaf, it is 
scarcely to be distinguished from the substance on which it rests. It is 
not uncommon in Maryland in grass-meadows and where brambles are 
abundant. 

, Ormenis {Foedloptera) septentrionalis resembles Ampliiscepa hivittata 
No. 9. very much in both form and color, but is much larger, being 
0.40 in length to end of wing-covers, and is found in the 
same situations, being frequently taken with it in the same 
sweep-net. It also frequents the May-apple {Podophyllum) and 
grape. 

No. 10. Ormenis {Pceciloptera and Flata) pruinosa^ the mealy fiata or 
frosted tree-hopper, iu general form and appearance, resembles 
the other insects of the genus Jiata before mentioned, being 
strongly compressed and wedge-shaped. It is about 0.35 in 
length to edge of wing-covers. Its height is pretty near double its v»^idth. 
It feeds from July to September on the sap of leaves and succulent 
shoots of various plants, among which may be enumerated rhubarb, 
gooseberry, plum, privet, grape, &c. The color of the insect itself is 
plumbeous or dusky bluish, and when young it is covered with white 
meal-like powder, giving it a hoary appearance. It is very common in 
Maryland among grass and rank herbage, but does not appear to do 
any damage to the plants above mentioned. 

We will now proceed to insects related to the genus MemhraciSj some 
of which present most extraordinary and grotesque forms, and which, 
when resting on small branches or twigs, resemble thorns or excres- 
cences so much that they are frequently passed by unnoticed. We will 
therefore give some figures to exemplify the singularity of their ap- 
pearance. 

Fnchenopa {Memhracis) binotata, or the two-spotted leaf-hopi)er, is a 
No, 11, most singularly-formed insect, its thorax having a compressed 
horn in front extending above the head ; when perched upon a 
dry stalk it has somewhat the appearance of a miniature bird 
with a long arched neck. It is 0.45 in length to the tip of horn; 
of a brown or blackish color, and has two pale yellow spots on the edge 
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of its back. This insect punctures the leaves and extracts the sap from 
the butternut, bop-tree, and locust ; it also is found on weeds. In Mary- 
land it is common on locust, and may sometimes be seen in great num- 
bers arranged in a line on a twig or branch near the body of the tree 
busily employed in sucking out the sap, which attracts myriads of ants, 
in the same manner as the so-called honey-dew produced from the anal 
tubercles of plant-lice. 

Telamoiia arnpelopsidis is a curious tree-hopper, about 0.50 in length 
to the tips of its wings, of a brownish-gray color when dead No. 12. 
and dried, and a large and somewhat square hump projecting 
from its back, which slopes or leans slightly toward the hinder 
part of. its body. As its specific name implies, it is found on 
the Ampelopsis, or Virginia creeper, but also frequents grape- 
vines, and is rare in Maryland. 

Entilia (Mmbracis) concava is a very small tree-hopper, 0.15 to 0.18 
in lengfch, with the ridge of the back somewhat elevated No. 13. 
in front so as to form a slight concavity in the middle, 
or rather before the middle part of the back,- the body 
is marked with dilated punctures. It is of a dark color, 
and quite inconspicuous in appearance ; it is taken on weeds. 

Another species, Entilia (Membracis) carinata^ has the ridge of its 
back or keel deeply scooped out in a compete semi-circle, so as No. 14. 
to make a kind of protuberance in front, separated from a 
square leaning hump on the ridge of its back by the aforesaid ^fv^ 
scooped out semi-circle; it is 0.20 in length, and of a brown color, and 
has been taken on potato-plants, but is quite rare in Maryland. 

Ceresa hiihalus, or the buffalo tree-hopper, is a very singularly-shaped 
insect, being broadest in front and shaped something like a No. 15. 
beech -nut anteriorly, with a short sharp point at each side 
jutting out horizontally like the short horns of a bull, and end- 
ing also in a sharp point ; it forms a kind of triangle on the 
front part of the insect, and presents a very singular appearance, espe- 
cially as when viewed from the back ; it grows narrower until it ends 
in a sharp angle at the ends of the wings. The insect is about 0.30 to 
0.40 in length, of a green color, and has transparent wings sloping like 
the roof of a house. This insect is common on a variety of trees in Mary- 
land, apple, peach, grape, and willow, and, when on the locust, gener- 
ally stations itself in an angle where the leaf-stalk arises from a branch, 
and where it is almost hidden away. The eggs are deposited in a short 
curved row, in a series of punctures made by the ovipositor of the 
female in the bark and sapwood. The larvaa are shaped something like 
the perfect insects, but are somewhat spiney ; as perfect tree-hoppers 
they are very active, and leap with great agility on being disturbed, 
and feed on sap of apple and peach trees, willow and grape-vines, and 
have been accused of injuring the stems of grape-vines by the punc- 
tures they make in which to deposit their eggs. The color of the insect 
being green, it is not very readily distinguished from the leaf itself 
when in a state of rest. 

Ceresa diceros resembles G. huhaliis very much in outward appearance, 
but appears to be somewhat smaller, and differs also in being no. ig. 
marked with three or more dark brown spots on its upper 
wings } it is frequently swept up in the' same net when beat- 
ing for other insects on low bushes and in tall herbage or 
grass. In Maryland it is tolerably common. 

Thelia Umaculata^ or two-spotted tree-hopper, is 0.45 to 0.50 in length j 
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it is a brownish triangular insect, shaped like a 
beech -nut, with a long horn ruuniug obliquely for- 
ward andupward overhanging the head, compressed 
9 and rounded at the end; it has a large, bright 
yellow or dull gray colored spot on each side. The 
male differs from the female in the shape and size of its dorsal horn as 
in the fig. 18, and has been known as another species under the name 
of T. acuminata it has been taken on locust. 

Smilia (Memhradg) inornata^ or the unadorned tree-hopper, resera- 
No. 18. blea Geresa buhalus in size and color, but has no horn-like pro- 
jections on each side and is uniformly rounded in front and on 
the back, giving it the appearance of being hump-backed ; it is 
shaped somewhat like a beech-nut, and of a light green color, 
fading to a light yellow in some specimens ; the wings are hyaline or 
glassy, and deflexed at the sides like a roof; it is 0.35 in length, and 
found on oak and chesnut in late summer and autumn. 

StictocepJiala {Smilia) inermis, or the unarmed tree-hopper, resembles 
No. 19. Smilia inornata in general form, but is more rounded on the back. 
These insects in late summer and autumn make short straight 
incisions in the bark of small limbs and twigs of pear and chest- 
nut ; the eggs are then deposited in these incisions and hatch out 
in spring, when the larvae, pupae, and perfect insects suck out the sap 
and thus weaken the trees. The insect is about 0.28 in length, of a 
uniform pale green color, fading to dirty yellow; when dried the wings 
are hyaline, and when disturbed it leaps with great agility ; it is not 
uncommon in Maryland, and is frequently taken when sweeping with a 
net for other insects among grass and weeds and brambles ; It has been 
taken likewise on chinquapin bushes. 

Smilia {Memhracis) vau, or the V-marked tree-hopper, is found on 
No. 20. walnut,hickory,andoak, where it punctures the young branch- 
es with its beak, or sucks and drains them of their sap. 
These insects are about 0.25 in length, with thorax not 
greatly elevated, but rounded in front, and acutely carinate 
from before the middle to the posterior tip. These insects are very 
variable in color, but in dried specimens they are of a dirty yellow, with 
V-like marks on the back. The thorax forms a high arched crest over 
the body. The figure is magnified somewhat. 

Archasia galeata {Fah,) {Smilia auriculata of Fitch) is a very singu- 
No. 21. larly-shaped tree-hopper, about 0.35 in length, having a very 
high rounded back ending posteriorly in a sharp point ; its color 
when dried was of a brownish-yellow and evidently very much 
faded ; it has been taken on prairie ^upatorium and Verbena 
hastata, 

Eoplopliora quadrivittata is a short, thick-set tree-hopper, about 0.35 in 
No. 22. length ; dried specimens of this insect are of a grayish color, 
having two short and two longer longitudinal lines of a pink- 
ish color on its back anteriorly ; it was taken with a sweep- 
net among weeds and bushes, and is rare, but frequents 
oak. 

Cercopis bicincta is a very pretty insect, with body sanguineous, (Say,) 
No. 23. thorax blackish, a rufous band on the middle wings, or hem- 
elytra blackish, with two yellow or orange bands running 
across them ; it was taken very sparingly when beating with a 
sweep-net among weeds, grass, and brambles; the insect is 
about 0.45 in length. Some of the Gercopidce are said to secrete a 
saccharine substance which is devoured by ants. 






REPORT OP THB ENTOMOLOGIST. 



31 






Aphrophora (Cercopis) quadrangularis is a small, broad, quadrangular 
insect of a light brownish-drab color dried, having a square or rather 24 
diamond brown linear mark on its back, and is about 0.35 in ^ ' 
length. This insect is also known as the frog or cuckoo spittle- 
insect, as its larva lives in a kind of foam or froth formed on va- 
rious plants, shrubs, and trees by the larva sucking the sap from 
the plant by means of its piercer or sucker, and then ejecting the said 
sap and discharging it through its body, forming small bubbles like 
froth or foam, and effectually concealing the larva from its enemies; 
it lives in security until ready to change into the perfect insect. In 
Maryland the negroes believe that the small forest horse-flies, so 
numerous in the woods, are produced from these spots of foam, and it is 
almost impossible to convince them to the con- No. 25. 

trary. In Vermont these insects are accused 
of injuring the crops of hay ; it is als found on 
brambles. The larva of a species of Aphroph- 
ora and the frothy substance produced by it on 
rag- weed is figured here to show the appearance 
of the foam as it is formed on the plants. 

The larva of Aphrophora {Membracis) parallela in June and July forms 
a spot of white froth upon the bark near the end of the branches 26 
of white pine ; the perfect insect is 0.50 in length, of a flat tened * 
and somewhat oval form, and has its wing-covers deflexed like 
the roof of a house ; it is of a brown color, with blackish punc- 
tures on a pale ground, with a smooth whitish line along the 
back, and a small, smooth whitish spot in the center of each wing- 
cover \ it frequents pine woods, and is very plentiful in Maryland. 

The larva of Aphrophora (Membracis) quadrinotata^ or the four-spotted 
epittle-insect, is frequently to be found enveloped in a spot of foam 97 
on the branches of the grape-vine; this insect is 0.33 to 0.35 in 
length, of a flattened form and brownish color 5 it has a blackish 
spot or mark near the tip of its wing, another on the outer margin, 
and a third at the base of the upper wing-covers 5 as it is found so 
plentifully sometimes on grape-vines, in all probability it deposits its 
eggs on or in the branches, which, when hatched out into young larvae, 
suck the sap and weaken the growth of the vine. Insects of the genus 
Aphrophora are carried off by a hymenopterous insect, Gorytis, to pro- 
vision its nest and serve as food for its young. 

Glastoptera ( Cercopis) proteus is a small insect, very prettily marked with 
yellow and black, but is somewhat variable in its ornamen- no. 28 
tations ; it is only 0.15 in length, and is found in cranberry 
and blueberry fields ; no special complaints of its noxious hab- 
its have been received by the Agricultural Department, al- 
though various agricultural papers say it is a great pest to 
Eastern cranberry-growers, injurious to the cranberrv culture. 
Flooding the fields for a couple of days would effectually remove them. 
The figure is considerably magnified. 

Glastoptera {Cercopis) ohttisa, the obtuse or blunt Glastoptera is a small 
short, broad, and blunt insect, nearly circular in form ; it vr ' 
IS 0.25 in length, and of a grayish-brown color in dried 
specimens, which, when strongly marked, are described as 
having three brown bands anteriorly and a dark spot near 
the tip ; in the large specimen figured these spots are not 
shown 'y it is found on the black alder. 

Proconia undata is a tree-hopper, of a brown or blackish color, hav- 
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No.30. ing the head, thorax, and posterior extremity of a lighter and 
brighter brown color ; the head is broad, and blunted in front, and 
the insect itself is of an elongated form, 0.50 to 0.55 in length, 
and when young is covered with a bluish powder, which, however, 
in old insects appears to have been rubbed oft. These insects are 
injurious to the grape-vine, as they are said to puncture the stems 
of the bunches of grapes, thi^s causing them to wither and drop off. It 
also sucks the sap from the branches and deposits its eggs in slits made 
in the stems in single rows. In certain localities this insect is quite com- 
mon, and may be taken by sweeping with insect-nets the weeds and 
bushes in the immediate neighborhood of grape-vines or among weeds 
and bushes. In the woods they probably frequent the wild grape-vines, 
and are very common in Maryland on blackberry-bushes. 

Coelidea (Jassus) sub-hifasciata is a tree or leaf hopper, about 0.35 in 
No. 31. length, having brownish transparent wings, with two (or 
more?) broad brown stripes across the wing-covers. It is 
very active and difficult to capture, except in long sweep- 
nets brushed through grass and weeds in meadows, but is 
found on black alder and brambles. 
AulaciztLS {Tettigonia) molUpes is a long and somewhat narrow leaf- 
No. 32.hopper, with a very long triangular head. It is of a green color, 
and is about 0.35 in length. It is very active, and leaps, like the 
rest of the genus Tettigonia^ with great agility, it was taken 
among weeds and brambles, in meadows, grass, and cypress. 
The leaf-hoppers Tettigonia^ Erytlironeura^ i&c.j are small leaping 
insects, very destructive to plants, and especially to the grape-vine, 
whence they are commonly but erroneously called thrips, which is quite a 
different insect, and will be found figured under the OrtJioptera. These 
insects swarm upon certain plants, and in all their states, as larva, pupa, 
and imago or perfect insect, are very active and destructive, as they 
pierce the outer skin of the leaf or bark. They suck the sap until the 
foliage turns yellow or brown, gradually withering away and dying, 
leaving the cast-oft' coats of both larva and pupa adhering to the sur- 
face of leaf, (generally on the underside,) resembling small white specks 
of semi-transparent skin. 

Erythroneura {Tettigonia) vitis, or the vine-hopper, is a pretty fair 
specimen of all the leaf-hoppers ; we will, therefore, give a condensed 
history of their habits and natural history. These insects are supposed 
to pass the winter in the perfect state, hibernating among fallen leaves 
and other rubbish. Some naturalists, however, deny this, and say that 
the eggs for the spring brood are laid during the preceding autumn. 
However this may be, the young larvae appear in June, from eggs laid by 
the females which have survived the winter. The larvse difter from the 
parent iu.sects chiefly in not possessing wings, but they are able to leap 
w ith great agility when disturbed, and are equally as destructive as the 
perfect insect, as from the time they are hatched they suck the sap from 
the leaf and injure the vitality of the plant. In general, they frequent 
the under side of the leaves, and sometimes appear in such numbers as 
to be a great annoyance to casual passers by, and so injure the vines as 
to cause the foliage to turn yellow or brown, and finally to become dry, 
stiff, and brittle, and fall off. These insects, as before stated, are gen- 
erally, but erroneously, known to our farmers as thrips. They cast 
their skins at least three times, leaving their old cast skins like white 
specks on the leaf, and are very lively, hopping away like fleas when 
disturbed. They attain maturity in June and July, fresh broods ap- 
pearing throughout summer and autumn until the end of the season. 
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When fully grown, the larvae acquire perfect wings, and are able to fly 
from vine to vine, where they lay fresh eggs for future generations. 
The real Erytlironeura vitis, or grape-leaf hopper, is described as of a 
pale yellow color, with two blood-red bands and a third dusky band at 
the apex. The anterior band occupies the base of the thorax, wing- 
covers, and scutel ; the middle band ends in a much narrower, nearly 
square, spot on the middle of the outer side of the Wing-covers ; it is 0.13 in 
length. For the destruction of this insect syringing with strong tobacco- 
water has been recommended, also dusting with lime, sulphur, helle- 
bore and red pepper, and fumigation with tobacco. Syringing with very 
dilute carbolic acid and water have also been recommended, but are said 
not to be of much utility unless applied almost every day. Carrying a 
lighted torch through the vineyard at night is said to destroy multi- 
tudes, as, attracted by the fire, they fly into the flame and are burnt. 
This should be repeated at short intervals. Spading up the ground 
in the immediate vicinity of the vines late in the autumn and early 
in the spring would probably expose the perfect insects to the frost 
and cold, if it hibernates as before stated. In a green-house or grapery, 
a large, somewhat shallow vessel, similar to a washing-tub, partially 
filled with water, might be placed, and a small quantity of oil poured 
over it so as to form a slight film upon the surface, and a brick placed 
in the middle of the tub with one end above the level of the water and 
oil, on which to place a candlestick or lantern, so that at night the 
candle or- lantern might be lighted, and the vines disturbed, when many 
of the insects, naturally flying around the light, would fall into the tub, 
and the oil clogging their wings, they could not escape. 

Erytlironeura {Tettigonia) hasalis is the most numerous species in this 
vicinity, and differs very much in ornamentation, some of no. 33. 
them being very much spotted with red, while others have 
almost spotless wings and a mere reddish tinge here and 
there. It is very small, and about 0.05 in length. 

Diedrocepliala (Tettigonia) quadrwittata> is a very pretty in- 
No 34 ^^^^'J ^'^^ length, and is of a light-green color, with 
four distinct longitudinal stripes, ipeeting on apex or 
edge of the wings. We have taken these insects near 
grape-viflps, but they appear to be more numerous in 
meadows and amid rank herbage and blackberry- 
bushes. These figures are magnified. 
The Psyllidw are smaU insects, very much like the Cicada, or harvest-fly 
in miniature, having the wings of both sexes deflexed at the sides ,yr 
of the body. As larvae, pupae, and perfect insects, they subsist on ^' 
the juices of plants j the larvae are flat. A very pretty species, 
Psylla rhoisj having deflexed black wings and an orange-yellow 
thorax, is very common near the Maryland Agricultural College 
in J uly and August on the common sumach ; it is very small, 
being only about 0.10 in length. The figure is magnified. « 

Fsylla pyrij or the pear-tree flea-louse, is very iujurious to the pear- 
trees. It is also found on apple-trees, and we have taken them in New 
York as late as the middle of December sucking out the sap. The pup^e 
of Psylla pyri are very small, of a flat form 5 the wing-cases are black; the 
abdomen and body are yellow, -barred with black, and the thorax is also 
yellow, or brownish, spotted or ornamented with black. The perfect 
insect is about 0.20 to 0.25 in length, and has four transparent win^js, 
which, when the insect is at rest, form an angle over the body like the 
roof of a house. These wings are hyaline, veined with black veins, and 
3 A 
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having a blackish spot or maxk on the lower side of the upper pair. The 
larvsB, papse, and perfect insects appear to prefer the side of a branch 
No 35 j"^^ above a bud or in the axils of the leaf-stalk, and the head is 
^' ' generally hidden under the bud. These insects appear to be 
gregarious, and fond of herding together in groups of twelve 
or more. They elaborate and void a sweet clammy substance 
like honey-dew, derived from the sap of the tree, which, fall- 
ing on the leaves and limbs below, gather all the dust and dirt, 
causing the tree to have a very filthy appearance. This so- 
called honey-dew is generally found on the upper surface of 
the leaves and branches, and evidently comes from insects 
feeding directly over or above the clammy places. As it is 
voided it falls on the leaves below, and is eagerly sought after 
by ants, which, when a tree is much infested by Psylla pyriy 
may be seen in swarms running up and down the trunk. 
The same remedies may be recommended for these insects as are men- 
tioned for plant-lice and leaf-hoppers. They are also probably destroyed 
by chickadees and golden-crested wrens, as we have seen these little 
birds hanging head downward on a particularly-infested tree in Novem- 
ber and even in dead of winter, busily employed in searching every hole 
and corner for hidden insects. The figure is magnified. 

The Aphides J or plant-lice, are exceedingly injurious to horticulture, 
inserting their long beaks into the tender shoots and leaves of plants 
and then sucking out their sap. These insects are generally of Very 
small size, having antennae of 5 to 7 joints and a long three-jointed 
beak, or proboscis, for puncturing plants, and then sucking out the sap. 
Their bodies are soft, rounded or flask-shaped, and apparently only con- 
sist of a skin filled with a liquid 5 their legs are long and very slender, 
and many of them have two upright processes or tubercles on the hinder 
part of the abdomen, from which a sweet gummy substance is occa- 
sionally ejected, which is eagerly fought for by ants and other small 
insects. The wings are generally transparent, and the upper pair are 
much larger than the lower, and are furnished with strong nerves or 
veins, which pass outward from the costal or outer marginal vein ; these 
wings are very much deflexed at the side of the body when the insect is 
at rest. Dr. Burnet states that in early autumn the (||lonies of plant- 
lice are composed of both males and females ; the female after pair- 
ing deposits her eggs and dies. Early in the spring the eggs are 
hatched, and the young plant-lice puncture the plant, suck the sap, and 
increase in size, the whole brood' consisting of individuals capable of 
reproducing their species without any connection with a male by a 
species of gemmation or budding forth. These summer broods are 
wingless. The second generation and several others pursue the same 
course, being sexless, or at least without the trace of a male among 
them, and so on indefinitely until the autumn, when winged individuals 
. are produced, which lay eggs for the spring brood of sexual individuals. 
Bonnet obtained nine generations and Duval seven by this process oi 
gemmation in one season, and Packard states that Aphis dianthi, the 
plant-louse of the pink, continued to propagate by gemmation without 
any males for four years, in a constantly-heated room. It has been 
supposed that the final autumnal 6et«of plant-lice were males and 
females alone, but Dr. Burnet states that on examining the internal ' 
orga.n8 of the winged individuals many of them were not females 
proper, but simply the ordinary gemmiferous or summer form. As 
there are peculiar plant-lice infesting difl'erent plants, the number of 
species niust necessarily be very great. 
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As before stated, ants are very fond of the sweet gnmmy substance 
miscalled honey-dew, which is ejected from the anal tubes of plant-lice, 
and it has been repeatedly stated on good authority that the ants cap- 
ture the plant-lice, carry them to their nests, and keep them there, like 
milch-cows, for the sake of having a good supply of their favorite food 
near at hand. Dr. Walsh states that Aphides feeding on annual plants 
hibernate in the imago or perfect-insect state. To show the injury 
done in England by these minute insects, Kirby and Speuce long ago 
stated that their damage to hops alone made the differcBce of the duty 
often as much as £200,000 (or in the neighborhood of $1,000,000) per 
annum, more or less, in proportion as the fly prevailed or otherwise. 
Happily, however, plant-lice are subject to a great many enemies which 
materially diminish their numbers. Almost all the lady-birds {Coc- 
cinelUdce) feed ux)on them in both larva and perfect state. Minute hy- 
menopterous insects, such as Aphidius^ &c., lay their eggs in the body of 
the plant-louse, which, hatching into little grubs, eat out their interior 
and thus destroy them. (See Mymenoptera,) Several plant-bugs, Nabis 
ferus, Phymata erosa^ Eeduvius raptorius and multispinosm^ pierce them 
with their beak, and suck out their juices. (See Heteroptera,) Syrplius 
and LeucopiSy two- winged flies, also destroy them, (see Diptera ;) 
Ghrysopa^ or the lace- wing fly, and Agrion, a dragon-fly, (see Neuroptcra,) 
feed upon them, and many others, too numerous to mention here, all 
join in this indiscriminate war upon the helpless but noxious plant- 
lice. If any person interested in grape-culture will take a single leaf of 
a grape-vine infested with plant-lice and observe it closely, he will see 
several individuals differing from the rest, being much swollen and of 
a grayish-brown color, instead of the usual green, and each having a 
round hole in the abdomen. This is done by a small hymenopterous or 
four-winged fly, which deposits its eggs in the body of the doomed 
plant-louse, which, hatching into a minute grub, devours the inside of 
its victim, and after changing into % pupa inside the body of the aphis 
and finally into the perfect fly, cuts its way out into the open air, and 
emerges through this circular hole in the skin to lay the foundation of 
new broods of aphis-destroying flies, leaving the empty hard gray skin 
of its victim still clinging convulsively to the leaf. The number of these 
empty skins with holes in them on some of the vine leaves will tes-« 
tify how much good this little insect does to the grape-culturist by de- 
stroying his enemies. Aphides are likewise destroyed by other hymen- 
optera, Fassalcecm mandibulariSj which stores them up in its cell or nest 
as food for its young. Trypoxylon, Allotria, and many of the Ghalcididce 
and other Hymenoptera are also benefactors by destroying multitudes of 
these troublesome plant-lice. 

Aphis malij apple plant-louse. The females deposit their eggs, which 
are small, oval, and black, on twigs and bark in the No. 37. 
autumn; the insect is hatched out the next spring, [Magnified.] 
and feeds upon the sap of the tree. The first broods 
are all females, which in a short time, without any 
intercourse with the males, give birth to living young 
by the procees of gemmation, as before described. 
These also produce other young ones, which are all 
females as long as the summer lasts, and it is only 
in the autumn that males are produced, which, 
uniting with the females, become the parents of the eggs for the follow- 
ing spring brood, thus bearing living young all the summer, and laying 
eggs which can withstand the frosts of the winter in autumn for the 
following spring^ season^whilQ^ thcugarentm^^ 4^ 
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stroyed by the wet and cold weather and alternate freezing and thaw- 
ing. These insects, as larva, pupa, and perfect insect, are found gener- 
ally on terminal shoots and on the under side of leaves, which become 
distorted and unhealthy from their repeated attacks. The male is 
winged, and has a blackish thorax, and is 0.05 to 0.08 in length to the 
end of abdomen. The female is green, with a row of black marks down 
each side, and has no wings, and is rather larger than the male. These 
insects eject a species of honey-dew, or sweet, sticky substance, from 
• two projecting horns or tubercles on each side of the hinder part of the 
abdomen, which is greedily eaten by ants and other small insects. 
Aphis avencB, grain or oat-plant louse, does much injury to grain, and 
No. 38. especially to oats, but is also found on 

[Magnified.] wheat, rye, and other cereals. Their hab- 

its are much the same as the before-men- 
tioned plant-lice, excepting that it is said 
that although their honey-tubes are well 
developed, these insects emit no honey, and, 
in consequence, are not followed by ants. 
It is also stated that they freeze on the 
stalks in winter and revive in the spring. 
The colors of some specimens sent for ex- 
amination to the Department varied con- 
siderably, some of them being of a lively 
or dull green, while others were of a de- 
cidedly brown color. The feet and knees 
are generally of a darker or nearly black 
color; length, 0.05. 

Aphis gossypii, or the cotton-plant louse, 
is a great nuisance to the planters, espe- 
cially when the plants are very small, as 
then they are more liable to succijmb to the attacks of these insects, 
No. 39. as by sucking out the sap they distort 

[Magnified.] the Stems, and in fact frequently kill the 

plants before they have attained suffi- 
ciont maturity and strength to withstand 
their repeated attacks. Their habits are 
much tho same as the rest of the Aphides j 
and their colors vary from green to a de- 
cided yellow, striped with black on the 
upper side of the thorax. A more full 
description of them may be found in the 
Patent-Office Agricultural Eeport for 
1855. 

Aphis persicce is destructive to the 
peach-tree. Harris says that larvse, pu- 
pae, and perfect insects live together in 
crowds under the leaves, causing them 
by their punctures to become thickened and curled, forming hollows, 
with corresponding crispy and reddish swellings above, and finally 
to fall to the ground. But may not this so-called curl be caused 
by a fungoid growth or by a sudden change of temperature, as some- 
times the Aphides are not seen until long after the curl has been observed, 
and frequently not a single plant-louse is to be found in or on the badly- 
curled and deformed leaves ? We have, moreover, often observed that 
this so-called curl appeared almost immediately after very cold nights 
and warm days in the spring, and the leaves were yet very young and 
tender. These deformed leaves frequently fall off and are replaced by 
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others before the ecd of the season, but it must necessarily very much 
injure and vYcakeu the tree to lose its leaves before its natural season 
for shedding them. Winged individuals of the Harris peach-tree plant- 
louse are described as black, with the under sides of abdomen dull green ; 
shanks and bases of thighs dull brownish, and the horns or honey-tubes 
as long as the abdomen. Dr. Fitch considers it different from the 
peach aphis of England. Colonel Wilkius, of Eiverside, near Chester- 
town, Md., a very extensive peach-grower, last spring wrote to the De- 
partment of Agriculture that an aphis or plant-louse similar to those 
infesting his peach-tree leaves was at work on the roots also, and was 
killing them by hundreds. Prof. P. E. Uhler, of the Peabody Library 
in Baltimore, to whom Colonel Wilkins applied, visited the infested 
peach-orchards, and found the statement to be perfectly correct, and 
that an underground aphis or plant-louse, not differing from those on 
the leaves, was doing immense injury to the young trees by sucking 
out the sap. Professor Uhler also stated that both insects are different 
from the Aphis persicce above mentioned, and probably is a new species, 
closely allied to, if not identical with, the Apliis chrysanthemi of Europe. 
The insects on both roots and leaves were about 0.08 in length, with the 
contour of a broad Florence flask, of a blackish-brown color, and the 
two varieties could not be distinguished from each other when placed 
Bide by side. If these peach plant-lice work under ground on the roots, 
would it not be advisable to saturate the earth around the trees with 
hot whale-oil, or soft-soap suds, or dilute carbolic acid 1 Tobacco or lime 
water poured around the roots in spring as soon as the frost is out of the 
ground might dei^roy the first broods and thus diminish their numbers. 
Quassia chips, so^ed in boiling water, have also been recommended, and 
perhaps boiling water poured over the roots in the spring might destroy 
them, but might also injure the tree, althougli many farmers who have 
tried the boiling-water process, as recommended for the peach-tree borer, 
{Mgeria exitiosa,) a lepedopterous insieot, have reported that the insects 
were destroyed, while the trees remained uninjured. These experiments, 
however, were tried in winter, when the trees were torpid. When in 
greenhouses, plant-lice may be destroyed by tobacco smoke. Syringing 
the plants with whale-oil, or soft-soap suds strong enough to kill the lice, 
but not strpng enough to injure the plants, is also recommended. Lime- 
dust sprinkled over the plants in gardens is said to be beneficial ; a solu- 
tion of sal soda is also said to have been used with good effect, and Dr. 
Packard recommends 30 i)arts of jinrectified cheap petroleum mixed 
with 100 parts of water to be sprinkled over the plants. As almost 
every kind of plant has its own peculiar plant-louse — indeed, many 
species of plant-lice are said to inhabit the same tree, and it is likewise 
said that if these lice are transplanted to other kinds of plants they will 
refuse to take nourishment and will die — ^it wiM be useless to enumerate 
more than we have already mentioned, excepting to observe that almost 
all plant-lice have very much the same habits, sucking the sap from 
plants, shrubs, and trees, and living either above or under ground, and 
the number of species cannot be known until a catalogue is made of 
this genus alone. 

Lachmis caryce, or hickory aphis, is a large aphis found in clusters on» 
the under side of limbs of hickory, oak, and basswood and No. 40. 
walnut, July and August, puncturing the bark and sucking 
the sap. The insect is 0.25 in length ; to tips of the wing, 
0.40 ; and across the wings, 0.72. It is of a black color, 
coated with a bluish-white powder. The thighs are of a 
clear tawny red, and the wiiJgs are transparent. Dr. Walsh 
observed on the same tree numerous aDterons females, whiclt 
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lived many days, and laid their eggs in confinement, but died with- 
out assuming wings. 

Another species, Lachnus strobij or the white-pine aphis, is found on 
white pine, and sometimes gives the bark of the trees a peculiar black 
appearance. The eggs are oval-elongate, shining black in color, and 
are attached in regular rows of from five to twenty, but usually in regu- 
lar rows of eif?ht, to the thread-like leaves of the white pine in Septem- 
ber. The females are wingless. 
Eriosoma lanigera^ or the woolly apple-tree blight. These insects ap- 
propriate for their generic name two Greek words, 
signifying wool and body, the insect being par- 
tially enveloped in a cottony or wool-like secre- 
tion, furnished from its own body. The eggs are 
deposited in crotches or cracks of the branches 
or bark, often at or near the surface of the 
ground, or on new shoots springing from the 
parent tree. They are mostly enveloped in a 
cotton-like substance, the young insects in a fine 
down, and are hatched out in the spring.n As 
larva, pupa, or perfect insect they are equally 
injurious, sucking the sap, and, when numerous, 
do much injury to the trees. These insects are 
0.10 to 0.12 in length, and are gregarious, feed- 
ing in societies, which, when seen from a short distance, resemble small 
bunches of cotton adhering to the trunk oi branches of the tree. The 
insect, when denuded of its cottony covering, is egg-shaped, and of a 
dull reddish-brown color, with, blackish head and feet 5 when undisturbed 
and feeding on the tree, it has a tuft of white down on the hind part of 
the body, which is very easily detached when roughly handled. These 
woolly plant-lice also produce warts or excresences with their powerful 
beaks, and, when in great numbers on a young tree, cause the leaves to 
turn yellow, wither, and fall. The young ones are produced alive all 
Bummer, but in the fall the females lay eggs which are able to withstand 
the cold of winter and hatch out into young lice the following spring. 
Dr. Yerrill states that, in Connecticut, in the middle of October, among 
the wingless neuters, a large number of males and females appear, hav- 
ing well-formed and rather large wings, in other respects closely resem- 
bling the rest, and having but little down on their bodies, very plump, 
and of a black color, the winged females of which are able to fly from 
tree to tree to deposit the eggs to be hatched out next spring. When 
the downy covering of these insects is removed by wind or rain, another 
supply is readily produced, and they are said to be able to withstand a 
very considerable degree of cold without perishing. These insects have 
no honey -tubes, but freqiiently eject drops of a sticky substance from 
the extremity of their bodies. In order to destroy these pests, it has been 
recommended to have the insects well scrubbed off with a stitf brush, 
and the infested parts of the tree immediately afterward well covered 
with a varnish of shellac. Painting the injured places with a thick 
coatittg of whitewash, well mixed withsoft soap or weak glue water, 
♦will also destroy the insects, and has been highly recommended. Erio- 
soma mali of Europe is said by C. H. Sorsby, F, R. S., in the Quarterly 
Journal of Microscopical Science, in an article on the coloring-matter of 
some of the Aphides, to produce a red coloring-matter between cochineal 
and the hsemoglobin of vertebrate animals. 

JErwsoma {FemphigiLs) pyri^ or the apple-tree root-louse, sometimes 
doea maoh iiyaiy to apple^troes, fta, by forming gallg on the roots, like 
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small potatoes, 2 or 3 inches in diameter, just beneath the ground. 
Walsh does not think this insect identical with that which is doin^ so 
much damage in Europe, either from description or habits. Pouring 
boiling water over the roots has been recommended as a remedy, but some 
of our correspondents have complained of their trees being injured by its 
application. However, it is said that water heated from 120^ to 150° will 
kill the lice without injuring the tree. This remedy may serve among 
young trees, but large old apple-trees would probably not be benefited 
by this application. These root-lice are destroyed by several p^asites, 
among which are rei)OTted Urcophilus mali, a ChalciSy (see Mymenoptera;) 
Pipiria radlciim^ a two-winged fly, (see Dipteraj) &c. 

An insect closely allied to Eriosoma imhricata is found very Jibun- 
dantly on birch in Maryland in October. • no. 42. 

These insects cluster together on the twigs, 
and have the appearance of down or masses 
of cotton ; when disturbed, they present the 
very singular appearance of many small spots 
of snow-like wool or down moving up and 
down by jerks, the hinder parts of the insects 
beingcovered with this downy secretion. They 
are gregarious, and cluster together as close 
as they can crowd on the ends of the twigs. 
In the autumn the winged insects appear; the 
wingless individuals are of a pale or yellow- 
green color, veined with brown, and are 0.05 
to 0.06 in length. This insect, as before 
stated, resembles the Eriosoma imMcataj or 
beech-tree blight, which is described as 
" woolly lice infesting the terminal twigs of 
the beech, and which in the wingless state have the habit of continually 
wagging their tails up and down.'' The figures are magnified. 

Eriosoma tesselata was found on birch in Maryland, in clusters near 
the ends of twigs, in the autumn. It is of a black color, no. 43. 
with white spots on the fore part of its body, and is 
covered with a snow white down or wool on its hinder 
part, like those before described. With its woolly cov- 
ering, the wingless females measure about 0.15 to 0.20 
in length. 

A species of EhozoMuSj or underground plant-louse, 
was one season very destructive to the cultivated ver- 
No, 44. benas in the gardens of the Department of! 
Agriculture, Washington, D. O., clustering ' 
in masses on the roots underground, and suck- 
ing the sap from the plants, and thereby so 
weakening them that many died. Most prob- 
ably, however, had a strong mixture of tobacco and water, 
or soap-suds, been applied in time to the roots, many of the 
plants might have been saved ; but the cause of the injury 
being hidden underground, nothing* could be seen to indi- 
cate that the plant was not in perfect health, until suddenly the 
leaves turned yellow and the plant died. These insects were 
A h ^'^^ ^-^^ length, of a swollen round form, and ap- 

ni ^i] parently bloated almost to bursting. They were of a brown 
color, and covered with a whitish powder or bloom ; np winged indi- 
viduals were observed among them at any time. 
Femphigua vitifolioB of Fitch, 1856| {DaotylospJmrc^ S^ihiai^rj ISO?*) 
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grape-vine-leaf gall-louse. The insect forms galls on the un- 
der side of the grape-vine leaves, and although they appear 
to do comparatively little injury to the vine, they are ex- 
tremely interesting to vine-growers, as having been said by 
Professor Riley and other entomologists to be another form 
of the Phylloxera vastatrix or the grape-vine -rofe-t^^all-louse, 
so destructive to the vineyards in France and elsewhere. 
The female of the grape-vine-leaf gall-louse, af fcer fixing her- 
self on* the upper side of a leaf, by constant suction and the irrita- 
tion produced by continued puncture, causes a gall to swell irreg- 
ularly on the under side, while the upper side gradually becomes downy 
or hairy and partially closes, forming a little bag on the under side, 
with a small opening on the upper surface, surrounded with hair-like 
filaments. In this bag or gall the female lives, and deposits from fifty to 
some hundreds of small yellow eggs. Dr. Shimer states that there are 
600 eggs in one gall, which is doubted by Walsh, who estimates that 
probably two hundred eggs will be tlie average number laid by one 
female. The figure is magnified. 
Phylloxera va^statrixj or the grape-vine-root gall-louse, is by many ento- 
No. 46. '^ologists supposed to be another form of the Pemphigus viti- 
/bZiCB above mentioned, but that, instead of living abovie ground 
and forming hollow bag-like galls on the leaves, it lives under- 
ground on the roots, upon which it forms knotty swellings or 
galls. Mr. Eiley, who has paid more attention to the natural 
history and habits of this insect than any other entomologist 
in this country, is of the above opinion. The young of the 
root-inhabiting type {Phylloxera vastatrix) are absolutely uudistin- 
guishable from those hatched in the leaf-galls, {Pemphigus vitifolicB 
of Fitch,) and the gravid apterous female differs in no respect 
from the mother gall-louse. There is, however, a different egg-pro- 
ducing form, which, as it molts, becomes tubercled and more elon- 
gate or pear-shaped. Some of these tubercled individuals remain 
without wings, while others acquire wings. The insect is found on the 
roots in all stages during the summer months, and in spring, when the 
sap begins to circulate, eggs are deposited, and the young lice by sucking 
produce the swellings produced on the roots. The winged lice begin to 
emerge from the earth as early as July, and the female has only two or 
three large eggs in her body ; and Professor Eile;^ says that her whole 
duty in life is to fly off and consign her two or three eggs to some grape- 
vine or bud, and that the lice hatching from these eggs constitute the 
first gall-producing mothers that form the excrescences on the leaves and 
have a great number of eggs. These insects attack both leaves and 
roots in the summer at the same time, but the roots appear to be less 
infested when the leaf-galls are abundant, and may be extremely 
abundant on the roots when no galls whatever are seen on the leaf. In 
order to prove the identity of the leaf-gall louse with the root-gall louse 
of the grape-vine, it is stated that very young gall-lice hatched from the 
leaf-galls have been transferred to the roots, and by successfully feeding 
them on roots the smooth-skinned gall-inhabiting type gave birth to the 
tubercled root-inhabiting type. In our own experience, however, as an 
experiment, several small vines were placed in a kind of Wardian case, 
having the roots covered with the swellings and the root-inhabiting 
type, {Phylloxera vastatrix.) Other healthy vines were also potted and 
placed in juxtapositidn to the infested specimens, in order to see if the 
gall-inhabiting type would make their ajjpearance in the spring on the 
leaves. The vines wintered safbly, and in the spring and summer pro- 
duced large healthy leaves on which no galls whatever made their ap- 
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pearance. In the Departmental greenhouse a few of the grape-vines 
were so much infested with the leaf -gall lice that they had to be cut 
down ; still the other vines in the same house were never troubled with 
the root-inhabiting insect; and when many dozens of vines, both under 
glass and under common cultivation in the open air, were closely 
searched by M. Planchous to prove the existence of the root-louse among 
the vines, only half a dozen specimens could be procured. We ourselves 
will not express an opinion on the subject of the identity of the two 
insects, as we have no opportunity to watch the root-lice in our neigh- 
borhood, but will merely state that^ althcnigh the leaf-gall louse was 
very plentiful in our gardens one year, not a single root-louse could be 
found either the same season or the next, and, although much wanted 
for experiment, not one could be procured excepting by sending to the 
other States where they were said to abound. The remedies for this 
root-louse of the grape, recommended by various authorities, are too 
numerous for a short report like this; but watering the roots with 
hot soap-suds or tobacco-water has been highly spoken of. Carbolic 
acid added to the water at the rate of one-half of 1 per cent.,, poured 
into holes made with a crow-bar, will permeate the ground and destroy 
the lice. Sulphuret of calcium dug in around the roots of the vine has 
also been recommended. M. Gachez, in a recent number of Comptes 
EenduSj states that by planting rows of red maize between the rows of 
grape-vines the vines are shielded from the ravages of the Phylloxera^ 
the insects abandoning the vine-roots for the roots of the maize. 
Another experimenter reports that he found an eifectual remedy in 
digging a trench four inches deep around his infested vines and throw- 
ing in 500 grammes (a little over a pound) of slaked lime, and then 
whitewashing the vine after having removed the bark ; the remedies 
proposed in the European journals to destroy this insect, however, are 
too numerous to quote in this report, and as every writer thinks his own 
remedy the best, and reports it as infallible, nothing can be relied upon 
until it has been tested by competent persons in this country. Soot, 
salt, sulpho-cyanide of potassium, lime, and wood-ashes are said to be 
useful, if applied in proper quantities either above or under ground 
around the roots of the vines. 

Aspidiotus {Coccus) gloveriiy or the mussel-shell orange-scale insect, 
is found on the orange in Florida, 
where it does much injury to the 
orange-trees, sometimes killing whole 
orange-groves; it is found also on 
citron and lemon trees, and was 
found sparingly on a camelia grown 
under an orange-tree. The female 
scale (o) is from 0.06 to 0.08 in length 
by 0.02 in breadth, and resembles 
the upper half of a miniature brown 
mussel-shell with its flat side down- 
ward on the leaf. These scales, 
when placed singly and not crowded 
together, are generally straight in 
form, but when in clusters, they are 
curved to suit the inequality of the 
surface or contiguity of the neigh- 
* boring scales, (e.) The insect itself 
is sheltered under the scale, and is of 
a soft consistence, resembling a grub, 
having the body gradually tapering from near the tail to the anterior part, 
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"which ends somewhat obtusely. The insect, before it has laid its eggs, 
is of a rosy pinkish color, and often of a creamy yellowish. From the 
under side of its breast proceeds a sucker, or trunk, by means of which 
it extracts the sap which constitutes its food. The female deposits her 
eggs, which are of a pinkish color, to the number of 20 to 30, in parallel 
rows, under the scale or outer shell, and decreasing in size gradually as 
the eggs are deposited, she finally dies and dries up at the small end 
of the scale. The eggs hatch out in a few days in the samer order in 
which they have been laid, those near the obtuse end of the scale hatch- 
ing first, when the young escape from under the scale at the posterior 
rounded end, which at that part is slightly elevated from the leaf in 
order to afford a means of escape from the parent scale of the young 
coccus. When very young these insects resemble small mites, for 
which they frequently have been mistaken. They have six legSj two 
antennjc, and are devoid of any shield-like covering ; they run about 
for a day or two with rapidity in search of some unoccupied or favor- 
able spot on the leaf or branch in which to insert their suckers to 
extract the sap from the tree, and it is at this time that they can most 
readily be destroyed, as, being without any scale or shield-like covering, 
their tender bodies can readily be reached by any liquid solution, 
which, when the insect is older and protected by its waxy scale, would 
otherwise run off without affecting the grub beneath it. After the 
place is selected the beak is inserted and the insect settled for life, a 
slight film is formed over its back, {&,) and the soft-bodied insect is 
hidden from view, when it gradually increases in size, assumes a brown 
color, and grows until it reaches maturity, when, after impregnation by 
the small midge-like two-winged male, the eggs are fertilized and hatch 
out into the small mite-like insects before described. The scale cover- 
ing the male coccus is much smaller than that of the female, and the 
perfect insect, instead of remaining like the female a soft-bodied grub 
all its life, finally appears as a very minute fiy, having two perfect wings, 
which it uses to fly abroad and visit the females on neighboring trees. 
These males are only 0.01 in length and of a pinkish color, have 
black eyes, and their anal extremity is furnished with a long curved 
bristle-like appendage. A more full account of this insect may be found 
in the Patent-Office Agricultural Keport for 1850, p. 256. They are de- 
stroyed by minute parasitic insects, Chalddida:, (see Rymenoptera^) lady- 
birds, Coccinellidce, (CoUoptera^) and several heteropterous insects or 
plant-bugs, &c. The best method of destroying these insects was found 
to be by syringing the trees both from above and below with whale-oil 
or soft-soap suds mixed with a small quantity of Peruvian guano, every 
three or four days, as soon as the young insects had hatehed and were 
running about on the leaves unprotected by the waxy scale or covering, 
which they acquire as soon as they fix their beaks in the leaf to settle 
down for life, and which protects the older ones from the liquid. The 
guano also, dropping from the leaves on to the ground beneath, fertilizes 
it, and causes a healthy growth, which is favorable to throwing off the 
old or dead scales. Many planters who have complained of the inefficacy 
of this remedy, upon questioning, have acknowledgfed that they syringed 
their trees only occasionally, and not at regular intervals of two or three 
days, thus giving the young naked insects time to form the protecting 
_ scale or shield between the syringings and lay the eggs for fresh colo- 
' nies. Others state that they have carefully followed the directions, and 
jetseenodiminutionofthenumberof scales on the tree. This, however, ♦ 
is because the old dead female scales remain, adhering to the bark and 
leaves nutW throwu off by a UQYr aJid Yigorona growths If aiu^h scales 
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be examined they will mostly be found empty. If, however, new small 
scales should appear, it is because some of the first brood have escaped 
between the days of applying the remedy, and the syringing should be 
continued untifno young scales appear on the tree. 

Another scale-insect, Aspidiotus citricola^ (affinis,) was found on im- 
ported lemons in Jacksonville, Fla., 1857. This No. 48. 
insect is said to be allied to Aspidiotus (Coccus) 
citricola of Boisduval, which has been very injur- 
ious to the orange in the maritime Alps in North- 
ern Italy. It is much broader than A, ghveriij 
and more of the shape and color of an oyster-shell 
than of a mussel. It is mentioned merely to ap- 
prise orange-growers of its existence, and to warn 
them to examine all imported fruit weirbefore in- 
troducing it on their plantations. It is said to be 
destroyed by a hymenopterous insect, Coccophagus. 
The figure is magnified. x 

Aspidiotus comMformis, or the oyster-scale insect of the apple, is ex- 
ceedingly injurious to the apple and many other No, 49. 
fruit-trees — apricot, cherry, crab, currant, pear, 
plum ; it occurs also on lilac. The female lays 
from 12 to 100 white eggs under the scale. The 
young, which appear in June, are at first reddish 
and resemble mites ; they run over the twigs and 
leaves, and, like the orange mussel-shell coccus, in two or three days 
they fix themselves to one spot and settle for life, and suck the sap of 
the tree. Harris supposes the shell-like covering is secreted from the 
Burface of the body, and is identical with the flocculent matter which 
exudes from certain Aphides. Dr. Shimer, however, considers the scale 
to consist of cast skins of larva© cemented together. The insect under 
this scale is of a soft consistence, and injures the tree by sucking the 
Bap. The scale itself is oblong, about 0.10 to 0.15 in length, of a brown 
color, and irregularly ovoid-shaped, like an oyster. These scales are 
sometimes so much crowded together as to cover the whole surface and 
cause the bark to appear rough; they are frequently bent in the middle 
and curved at the smaller end, which is pointed. Mr. Riley, in his re- 
port of 1873, has renamed this insect Mytilaspis pinicorticis, and given 
his reasons for so doing. This insect is destroyed by many parasites, 
among which is a mite, Acarusmalus of Shimer, (a hymenopterous insect,) 
Aphelinus mytelaspides of Riley, several lady-birds, Coccinellidw, &c. It 
is found on many fruit-trees, such as the apple, crab, pear, plum, cherry, 
apricot, &c. The remedy recommended is to scrub the bark with a stiff 
brush and soap-suds a few days after thp trees blossom, as the young 
are then hatched. Several other remedies have been recommended, 
Buch as carbolic acid and water, &c., but none appear to be as effectual 
as the soap. The figure is magnified. 

Aspidiotus Harrisii, or the American bark-louse, is indigenous, and 
does not injure the trees as badly as the A. conohi- ^o, 50. 
formis, or the imported scale-louse. The scale is 
about 0.06 to 0.08 in length, of a broad oval form, 
and pure white in color; the eggs, which are laid 
under it, are of a red color ; it is found on apple, 
mountain^ash, and pear. The figure is magnified. 

Aspidiotus pirdfolicB, or the pine-leaf scale-insect, fixes itself upon the 
leaves or needles of the white pine, and is abundant on the pine leaves 
in Bomo paxta of Maryland^ ia. tli«L form of minute white elongate 
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scales adhering to the dark-green needle-like leaves ; these scales are 
sometimes crowded together, but usually they are disposed in a row. 
No. 51- The scale appears externally to be composed of three 
different o^al scales, with their rounded ends over- 
lapping each other. The first scale is very small, and 
brown in color • the second is about three times the 
size of the first, and of a lighter color, while the third 
and last scale is quite large and white. It is 0.10 in 
length, and the female lays from 28 to 32 oval eggs 
with rounded ends in the case. These eggs are pink- 
ish in color and crowded together under the scale. 
When the female has laid all her eggs, she dies and 
dries up at the smaller end of the case. We have seen 
the lady birds {Coccinella^'in Coleojptera) in March and 
April busily employed in making holes in the cases in order to get at the 
eggs, which they eagerly devour, besides which, when the trees are agi- 
tated by the wind, almost all the unhatched eggs are shaken out of the 
opening made by the lady-bird and fall on the ground, where they perish. 
Some persons have supposed this insect to be the adult state of the Coccus 
pinicortis, another insect which appears as a downy patch on the bark of 
the same tree. The figure is magnified. 
Lecanium liesperidum is another scale-insect, found upon the orange 
No, 52, and lemon trees in Florida, but not in as great numbers 
as the mussel-shell scale-insect first mentioned. It is also 
not crowded so closely together, but is scattered more 
sparsely over the leaves. It is shaped like an oval oys- 
ter-shell, with a brop^d flat margin all around the convex 
part. Anteriorly, it has an indentation on each side, two 
similar indentations marking the thorax, and one deep 
notch the posterior portion of the scale. These indenta- 
tions cross the flattened margin of the scale, and reach 
the convex and darker part. The very young insects are 
soft-bodied and yellowish, with six legs and two antennse. 
The posterior part is notched, and terminates with two 
hairs or bristles, which soon disappear. Should this insect increase so 
as to be injurious, the same remedies can be used as for the other spe- 
cies. The adult scale is about 0.06 to 0.08 in length ; color brownish. 
The figures are magnified. 
Lecanium acericorticis, (Fitch, 1859, p. 776.) Maple-bark scale-insect. 
No. 53. This insect was found on a silver-maple in the Smith- 
sonian grounds in Washington, and is also found on 
other maples in the neighborhood. It is very conspic- 
uous from, its great size and the snow-white cottony 
appearance on the twigs and branches. The scale, 
when mature, is of a brown color and partially covers a mass of snow- 
white cottony down, which protects the eggs and young bark-lice which 
are under it. The young insects wander away from the parent scale, 
and afterward fix themselves to the bark. The males are probably two- 
winged, somewhat Tesemhling thQ Lecanium juglaridifex^ as described by 
Dr. Fitch. Lecanium acericola^ on maple, and Lecanium maclurce, on 
the osage-orange, are probably only varieties of the same insect. These 
insects, however, do very little injury, as they are not very abundant. 

Coccus pinicorticis, or the pine-blight, is sometimes very abundant in 
the pine woods of Maryland. They frequent the smooth bark around and 
especially below the axils where the limbs are given out from the main 
trunk. The injury appears like patches of white flocculent down, which 
cov«ra minute bark-lice, of a broad, oval, nearly hemispherical, form, about 
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No. 54. 



0.01 in lengtb, soft-bodied J blackish in color, and coated over with a mealy 
powder. This insect was once erroneously sup- 
posed to be the preparatory state of the Aspi- 
diotus pinifolice before mentioned. 
Aleurodes (l) is a minute tour-winged insect, 
No. 55. one-sixteenth of an inch 

in length , of a dull white | 
color, and is sometimes ^ 
found on the apple and 
crab. Aleurodes vapo- 






rarmmy mentioned by 
Dr. Packard in the Mas- 
sachusetts agricultural report for 1870, is 0.04 in 
length, yellowish-white in color, with snow-white win gs. It infests green- 
houses, and was found also out of doors on tomato-leaves, and is not 
uncommon at the Agricultural College of Massachusetts on strawberry- 
plants. The figure is taken from Westwood. A species of Aleurodes 
has been taken on Cornus. 

Dorthesia(?) cataphracta, a European species figured in Westwood. 
The males only are provided with wings. The antennae are No- 56. 
long, and nine-jointed, and the abdomen is ovoid, ending in 
a bushy mass of threads. The female is covered with elon- 
gated flakes of a waxy secretion, which, in some species are 
nearly an inch long. The male insect is terminated by a 
thick pencil of delicate white setse. Dr. Fitch mentions a 
species, Dortliesia celastri^ which is found on the celastrus. 
The PediculidWj or lice, are said by Professor Verrill to be low , degraded 
Semipteraj destitute of wings, &c. Dr. Packard places them likewise 
in the Eemiptera. Leunis places them after Coccmiu the Eomoptera^ and 
therefore we have placed them provisionally at the end of the Romoptcra 
until a better place is found for them. They are blood- suckers, and live 
on mankind and animals, and on mankind certain species attack only 
certain parts of the body. The figure is magnified. 

Fedwulus {humanus) capitis, or the human head- louse, is always found 
on the head among the hair. The males are smaller than No. 57. 
the females ; the latter lay about 60 eggs, which adhere to 
the hair. These insects, after 14 days, are said to be able to 
propagate their species. They do not attack the smooth and 
hairless parts of the body, but generally confine themselves 
to the human head. Another species, Fediculus vestamentiy 
the clothes or body louse, confines itself to the smoother, 
hairless parts of the body, and hide themselves in dirty gar- 
ments. They deposit their eggs near the body, in the ciothes 
and in the creases of the linen. There is a third species of 
louse, Fediculus puhis^ the crab-louse, or gray-back, which is a much 
broader square form than the other two species, that has No. 58. 
been a great scourge to soldiers in Mme of war. This in- 
sect has been named the crab-louse from its broad crab- 
like appearance. It is of a grayish color ; the head is small, 
and appears to be united with the broad body without any 
thorax 5 it inhabits the hairy part of the body, under the 
arms or shoulders, in the beard, &c., but appears to avoid 
the head. These insects pierce deeply into the skin of 
mankind, and produce an intolerable itching. Mercurial 
ointment was formerly used to eradicate these pests, but 
if not rubbed off, or even washed off, as soon as it has 
effected its Durpose, or, if the patient is exposed to the cold and wetj or 
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No. 59. 



the ointment remains on tbe skin too long, the mercury is apt to be ab- 
sorbed into the system, and will, in many ca.ses, produce salivation. 

The essential oil of bergamot, or any other esseutial 
oil, rubbed into the skin, is said to be an effectual 
remedy, and not to have any injurious effect what- 
ever, excepting a little smarting when first applied. 
Tbe seeds of a larkspur, BelpMnium^ sometimes called 
" slave's-acre," are said to be an effectual remedy for 
head-lice; but cleanliness is the most effectual pre- 
ventive, and all the clothes should be scalded before 
putting on again, as most of these lice frequently 
hide themselves in the folds of the linen, and are 
thus carried from one person to another. These figures are magnified. 
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Sir : The unfi nisi: ed investigations mentioned in my last report have 
been completed, ?^ d have -afforded results of great value, but the ana- 
lytical work reh ang to new investigations has been materially inter- 
fered with by the preparation and care of the collection in the late 
International Exhibition in Philadelphia, and I have, therefore, but 
little to report. 

The investigations that have been completed are as follows: 

1. On the extent, composition, and value of certain deposits of bat 
guano in the Southern States. 

2. On the proportion of tannic acid in American tanning materials. 

3. On the comi30sition of wines from some new varieties of American 
grapes. 

4. On the presence and amount of oxalic acid in Mesembryantliernuni 
crystallimim, and composition of the ash of the same. 

5. On the composition of the ash of JSueda calif ornica* 
(), Analysis of a green sand marl from Maryland. 

The collection prepared for the International Exhibition by the divis- 
ion under my charge consisted of specimens of soils, marls, and fertil- 
izers, and of those agricultural and horticultural products the value of 
which depends upon their chemical composition, and the utilization of 
which involves chemical processes. It contained not only raw mate- 
rials, but also specimens from the different stages of the processes of man- 
ufacture involved in their utilization, and were so arranged as to illus- 
trate as far as they would the processes in question. The classification 
of the collection was mentioned in my general report to you, and it is 
therefore unnecessary to detail it here. The list of the materials will 
be published in a special catalogue, but I deem it of considerable inter- 
est and value to incorporate here a sketch of the American methods of 
manufacture of cheese, with analyses of the materials and products ex- 
hibited, prepared by Prof. G. O. Caldwell, of Cornell University, Ithaca, 
ISTew York. 

The coUecfcion for the illustration of the manufacture of the products of the dairy 
prepared and analyzed at the laboratory of agricultural chemistry in CorneU University 
at the request of the Department of Agricnltare, and placed in its exhibit at the Cen 
tennial, consists of samples obtained directly from dealers in dairy supplies, or from 
factories or private manufacturers of butter or cheese. 
It begins naturaUy with salt, rennet, and annotto — the first being universally used 
the m^ufactore of both butter and cheese, the second always in the manufactiiro, 
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of cheeee^ and the last-mentioned BTibstanc© being very commonly need in coloring 
both butter and cheese. 

In regard to the samples of salt, fonr of which are of English manufacture and one 
of American, the chemical analysis serves the useful purpose of showing tbat the dif- 
ference between tUem is very slight, and in practice would appear to amount to noth- 
ing at all ; and it also shows that the best American is fully equal to the best English 
product. 



Syracugo salt 

{Aah^on'a . 
Dean Brothers. 



Pur© s.'vlt 
cnlo. from 
the chlor- 
iue. 



97. 74 
97. 71 
97. 65 
97. 99 
97.77 



Lime. 



0.4 
0. 59 
0. 55 
0. 47 
0. 53 



Sulphuric 
acid. 



0.62 
0.9 
0. 74 
0. 72 
0.91 



Of the annotto, the seed itself, from which the coloring matter is obtained, is shown ; 
this is used by some dairymen directly for the preparation of their coloring matter ; 
then comes the so-called basket annotto, the usual form in which the coloring matter, 
extracted from the seeds by water, comes to market ; there are exhibited also two 
preparationj< of annotto made in this country, the annottoine and the golden extract 
of annotto, both of which are quite free from any injnribu?" ingredient ; their use ia 
preferred by many to that of the crude article. Ai there is nti pptisfactory method of 
determining the proportion of coloring matter in this substai^V.e, the results of the 
chemical analysis of its various forms in use among dairymen iiave little practical 
value ; they do show, however, a very great difference between the three grades of 
basket-annottOy for that which is richest in organic matter is probably richest in 
coloring matter. 







Ash. 


Organic 
m«itter. 


iNo.l 


32. 64 

22. 96 
44. 18 
9. 13 


10. 78 
28. 83 
8. 34 
4. 66 


56. 58 
46. 21 
47. 48 
66. 21 




1^0.3 







Of rennet, two samples are shown, the domestic and the foreign. There being no 
known means of estimating with any accuracy the proportion of the coagulating 
principle of the rennet, no analysis was made of these samples. 

While in Europe there is a great number of methods of making cheese, with as great 
variety in the character of the products, our American dairymen confine themselves to 
a few methods ; in fact, three different types will represent the main bulk of the man- 
ufacture at the chiese-factories of this country. . 

Conceruing the most common mode of manufacture, that which yields the so-called 
whole-milk cheese, made from the whole of the milk, without any skimming, the main 
details of the process are familiar to all who are interested in the subject. Therefore 
we simply give below the results of the chemical analysis of several samples obtained 
from different parts of the country, and represented in the collection : 



Water. 



Aflh. 



Fatu 



Caaeino, 
sugar, 
&c. 



{No.l. 
No 3 

Massachusetts factory -cheese.. | ^^*o" 

Maine factory-cheese, Jersey milk 

Wisconsin factory -cheese 



31. 41 

35.68 
35. 24 

33. 73 

34. n8 
38.5 
28.11 

35. 49 



3. 53 
3. 60 

3. 23 

4. 05 
3. 02 
3. 73 
2.71 
3. 34 



37. 88 
35.15 
35. 68 
35. 57 

33. 92 
31. 19 
41. 03 

34. 05 



27. 18 

25. 57 

25. 85 

26. 65 
28. 88 
26. 58 
28. 15 
26. 12 



Of the second method of manufacture, that by which the ordinary skim-cheese is 
produced, the usual proportion of cream being taken from the milk for the manufact- 
ure of butter, two varieties are presented. By the one method, and that which is in 
most common practice, the skimmed mUk alone is used for manufacture into cheese ; 
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by the other method, which haa been bat recently introduced, the buttermilk is added 
to the skim-milk ; the fresh milk is heated to 130° Fahr., cooled to 65°, allowed to 
stand from twenty-four to forty-eight hours for the cream to rise, and the cream is 
churned sweet. The results of the analysis of the two kinds of cheese are given be- 
low: 





"Water. 


Ash. 




Gaseino, 
&c. 




42.38 
14. 48 


3. 63 
4.50 


20. 55 
15.22 


38. 44 
45. 80 





While these analyses indicate a larger proportion of fat in the ordinary skim-cheese, 
there was nevertheless a marked difference in quality in favor of the other ; the latter 
was softer and more salvy, and probably more digestible. It may be said, further, that 
the proportion of fat in skim-cheeses is not so constant as in whole-milk cheese. Another 
sample of scalded skim-milk and buttermilk cheese analyzed in this laboratory was 
found to contain 20 per cent, of fat. 

The third important method of cheese making has also been but recently introduced, 
and the practice of it is as yet confined to a few factories. As in the manufacture of 
Bkim-cheese, the butter fat is mostly removed from the milk by skimming ; but while 
the milk is coagulating after the addition of the rennet, as much of a clean animal fat, 
manufactured Som the beefs caul, is most intimately mixed with the forming curd as 
it will take up ; the excess of oil floats on the surface after the coagulation is completed, 
and is skimmed o£f; a cheese is thus obtained which, as the anlaysis below sho'^^s, is 
sometimes richer in fat than the ordinaxy skim-cheese : 





Water. 


Aeh. 


rat 


Caseine, 




40.56 


3. 98- 


'iO. 43 


86.97 



For some unexplained reason the curd will not always take up the same amount of 
fat, so that its proportion in the cheese is variable ; in the case of other analyses of the 
same kind of cheese made in this laboratory, the proportion of fat has ranged from 18 
to 25.9 per cent. 

This fat that is added to the curd is sometimes called oleomargarine, and the cheese 
is hence conveniently distinguished from other kinds by the name given to it above ; 
in respect to quality, it is much superior to the ordinary skim-cheese, although, as in 
the case of the comparison between the two varieties of skim-cheese already mentioned, 
the better cheese is not always found to contain tihe larger proportion of fat. 

We have found but one veritable imitation of the styles of cheese so common on the con- 
tinent of Europe. Limburger cheese is made in one place in the State of New York, 
somewhat in the same manner as it is made in Europe. The analysis shows that it 
contains a large proportion of water — 43.67 per cent. ; and somewhat less than the usaal 
proportion of fat that is found in whole-milk cheese, or about 30 per cent. 

The collection further embraces all the several materials used and by-products 
formed in the three most important methods of cheese making ; the fresh milk, curd, 
whey, and ripe cheese in the whole-milk cheese manufacture. In addition to these, 
the skini-milk, cream, and buttermilk in the case of the skim-cheese manufacture. The 
analysis of these substances being not fully completed at this time of writing, they 
will he communicated hereafter. 

In the manufacture of whole-milk cheese, a considerable portion of the fat remains 
in the whey. In a few cases this fat is collected and made into whey -butter, that 
brings a lair price in the market ; and the removal of this fat does not, it is asserted, 
lessen the feediug-valuo of the whey. A sample and an analysis of this butter are 
presented ; but if a chemical analysis is no true test of the quality of a sample of cheese, 
still less is it eo in the case of butter. Two samples of factory- butter and one of butter 
made from the milk of Jersey cows are also coutained in the collection, of which the 
last mentioned was by far superior to the others in quality ; but no such difference is 
indicated in the results of the analysis given below : 



Jersey butter 

Factory -butter. ^ 
Whey -butter 



Water. 



11.29 
12. 36 



8.82 
9.77 



Ash. 



3.20 
2.98 



3. 43 
1.C7 



Fat. 



84. 76 
83. 41 



Caseine, 
&c. 



0. 75 
1.25 



87. 75 

88. 56 
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A sample of Borden's condensed milk illustrates that important branch of dairy econ- 
omy. The analysis reveals the largo proportion of cane-sugar that is added to the milk 
in order to get a product that will keep well. 



Finally, we have to mention, as a by-product of some use, whey-oil, which is pre- 
pared from the whey, and is used for oiling the cheese in the curing-room. It melts at 
a lower temperature than butter made from the same material, and is destitute of tho 
texture and flavor of good butter. 

As Stated above, though the original investigations made by the divis- 
ion have not been very numerous, the results obtained are of great value 
on account ot the probability of their bringing about an introduction of 
new industries and the improvement of old ones, more especially in the 
Southern and Western States, where such an effect will prove most ben- 
eficial. 

Those of the greatest value in this particular that I have to report are 
those of the analysis of— - 

BAT-aUANOS FOUND IN CAVES IN THE SOUTHERN STATES, 

I had the honor in a previous report to submit the results of an 
analysis of a sample of bat excrement taken from a deposit near Hunts- 
ville, Ala., and the interest manifested in them, and the reports of other 
deposits received from time to time, seemed to render it advisable to 
issue a circular-letter to the regular correspondents of the Department 
in the South, asking for information concerning the existence of such 
deposits, with complete descriptions of their location and extent. To 
these letters we have received replies of a very favorable character, 
many of them being accompanied by samples of the deposits described, 
developing the fact that the deposits were not confined to any particular 
sectioi;! of the South, but that they exist in many of the States fi?om 
Virginia to Texas, several of them being of considerable extent. It was 
believed by many persons before the war, and by officers of the Confed- 
erate governmeiy; during the war, that they would prove to be a valu- 
able source of niter, and were worked for the extraction of this com- 
pound. Some of the attempts in this direction proved successful, but 
very many of them failed runiously, as might have been expected from 
the low percentage of nitric acid in some of the samples and its com- 
plete absence in others, and, at the close of the war, all enterprise in this 
direction was abandoned. They will, however, be a profitable source 
of fertilizing material, since their mechanical condition is favorable to 
their ready removal and application to the soil. Most of them contain 
fair percentages of organic nitrogen, while some of them contain both 
actual ammonia and nitrates. Microscopical examination of the mate- 
rial shows it to consist of the remains of the hard parts of insects in a 
finely comminuted condition, which are the source of its nitrogenous 
constituents. Many of these remains are in such a fair state of preser- 
vation that the species of insects to which they belong may be deter- 
mined. 

Before proceeding to further descriptions of the samples received by 



Composition of JBorden^s condensed milk. 



Water 

Ash 

Fat 

Caseine, (by difference) 

Milk-sugar 

Cane-sugar 



23.6 
1.87 
11.19 
14.71 
12. 43 
36.20 



4A 
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the Department and a staliemenfc of their analysis, I will detail some of 
the information concerning the deposits, as furnished by our corre- 
spondents. 

Mr. J. Layne, McDowell, Highland County, Virginia, reports caves 
containing deposits on the lands of the following gentlemen : John T. 
Armstrong, 2 ; Samuel Armstrong, 2 5 Jonathan Lirons, 1 ; H. C. Jones's 
property, on Cave Mountain, 2 or more; on property of James Woods, 
on Jackson's River, 1. Mr. Layne states that from all of these caves 
large amounts of saltpeter were made during the war, and vast quanti- 
ties of fertilizing material could be obtained from them at any time. 

Mr. R. E. Talbot, Georgetown, Williamson County, Texas, sent 
samples of deposit, with the following statement : "I inclose a sample 
of bat-excrement from the cave of William K. Foster, two and a half 
miles from Georgetown. The amount of the deposit is large, supposed 
to be hundreds of tons. Many apartments of the cave are filled to the 
mouth, making it impossible to tell how extensive the cave is, or the 
amount of excrement in it. For a space of about 100 yards long by 
20 yards wide, near the mouth, it is from 6 to 10 feet deep." 

Mr. S. B. Thornton, Tuscumbia, Ala., reports " a deposit in a cave 
three miles west of that place, worked by a gentleman, who considers the 
deposit worth $20,000. The cave is 80 or 90 feet deep. Material from 
it has been tried upon corn with very favorable results.'' 

Mr. Hugh J. Brady, Spencer, Tenn., sent a sample taken from an 
extensive deposit found in a cave, one division of which " measures one 
mile in length and 50 feet in width. This is the main room. The cave 
has been surveyed for a distance of three miles. A New York company 
manufactured saltpeter from the deposit for a number of years, but 
finally failed." The deposit is believed to be of great value. 

Mr. H. Weir, San Antonio, Tex., writes : 

I Bent you by express, October 26, one can of bat-guano, containing about ten 
pounds, taken from my cave, about twenty miles northeast of this city. There is a 
large deposit in this cave, say fifteen or twenty thousand tons, and yearly increasing. 
I should be pleased to get your analysis of this sample, and will cheerfully give you 
any farther information you may desire with regard to this cave, or others in this 
section. 

Mr. William H. Bayne, postmaster at Batesville, Ark., reports one 
cave in his vicinity which contains a large deposit of bat-excrement, 
and is at present the resort of immense numbers of bats. 

Mr. P. A. Kendrick, Brierfield, Bibb Oounty, Alabama, reported a 
cave on Six Mile Creek, in Bibb County, and, in response to a request 
for a sample of the deposit, sent it, with the following communication: 

In reply to your favor of September 9, 1 would say I have visited the cave in ques- 
tion, and forward by to-day's mail samples of excrement of bats and dirt from the 
floor of the cave. This material was used by the Confederate government during the 
war for manufacture of saltpeter. Both the dirt and the excrement are found iu large 
quantities. 

The entrance to the cave is 10^ feet high and 20 feet wide. Thirty feet from the en- 
trance the interior is about 15 feet high, and here commerces a series of rooms contain- 
ing the dirt and manure. A tram-road, used by the Confederate government, ruvfS a 
quarter of a mile into the cave, but beyond this it has never been explored. Its extent 
is, therefore, unknown. It is in a limestone formation, and situate seven miles from 
the Selma, Rome and Dalton Railroad, and half a mile from Six Mile Creek. 

Mr. J. A. V. Pue writes from Bandera, Texas : 

In reply to circular of May 27, 1875, I have the honor to state that there is a bat-cave 
situated on West Verde Crpek, about 8 miles southwest from Bandera, on a survey be- 
longing to Joseph Ney. During the war large quantities of saltpete r were mar ufact- 
ured from it for a time, when it was fired accidentally or d« sigrjedly. It is now a 
mass of ashes, from ;i to 5 feet in depth, as far as it has bet^n explored — a distance of 
about 400 yards. The width of the cave is from 7 to 30 feet. The deposit has never 
been used for agricultural purposes. 
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Subsequent to the time of writing the above, Mr. Pue forwarded, by 
request, to the Department a sample of bat-excremelit of fair quality, 
as is evident from the statement of analysis given below. 

Besides the sources already mentioned, we have received specimens 
from Mr. L. A. Downs, Cave City, Ky., and from Benton County, Arkan- 
sas. We have made analyses of eight of the specimens received, and 
their composition is detailed in the following table : 



Sand, clay, insoluble Bilicate 

Moisture 

Organio volatile matter 

Alumina and sesquioxide of iron 

ph»phorio«»d..{?^{'^«-,;:"_::::: 

Lime 

Ma^esia 

Sulphuric acid '. 

Chlorine 

Nitric acid 

Potassa 

Soda 

Soluble silica 

Organic nitrogeu 

Ammonia (N Hg) corresponding to 

organic nitrogen...- 

Actual ammonia 

Undetermined 



1.068 
36. 300 
46. 77 
0. 356 
0. 541 
3. 000 
6. 428 
0.666 



1. 590 
0. 750 



5. 336 



0. 528 
1.531 



n. 



82.29 
2.59 



8.06 

I 2.02 

2.92 
0.38 
0.61 
Trace. 



Trace. 
Trace. 
0. 41 



m. 



0. 46 
9. 17 
82.18 

0. 17 
f 1.52 
i 0.67 

1. 86 
0. 38 
1. 16 
0.38 

Trace. 
0.67 
Notdet 



7.96 



IV. 



2. 153 
26. 710 
58. 439 



0. 125 
3.866 



1. 471 
0.425 



0. 556 

0. 675 
0.132 
6. 511 



1.885 
44.330 
47. 73 
0. 463 
1.833 
0. 581 
0.710 
Trace. 
2. 161 
0. 202 
0. 258 
0. 590 
0.312 



6. 000 



7. 28 
2. 013 



VI. 



0.447 
0. 425 
92. 745 



1. 691 
0.909 



0. 763 
0. 160 



10. 091 



12. 253 
0. 472 



The Roman numerals at the top of the tables represent different 
samples, as follows : 

I. Sample from Bri^rfield, Ala. Part of the deposit from which it was 
taken was burned during the war, but this sample represents that por- 
tion which remains uninjured. 

II. Sample from same deposit representing the remains of the burned 
portion. It has the appearance of dry, sandy soil. 

III. Sample from Bandera, Tex. 

IV. Sample from San Antonio, Tex, 

Y. Sample from Benton County, Arkansas. 

YI. Sample from Georgetown, Williamson County, Tex. 

VII. Sample from Cave City, Ky. 

VIII. Sample from J. A. V. Pae, Bandera, Tex. 

These are all very similar in appearance, with the exception of those 
containing the high proportion of insoluble mineral matter, which are 
very much like soil. Those containing high proportions of organic mat- 
ter vary in color from light brown to dark brown, according to the per- 
centage of moisture they contain, xls stated before, their physical con- 
dition, when air-dried, is excellent, both for handling and for application 
to the soil, and the analyses given above represent very fairly the aver- 
age composition of the material, which may be valued at from $15 to $80 
per ton, reckoning upon the basis for determination of the value for fer- 
fcilizera adopted by Dr. Ch. A. Goessmann, inspector of fertilizers for 
the State of Massach usetts, in his report for 1876. These values com- 
pare favorably witb those of the fish-products largely manufactured in 
New England, and even with Peruvian gaano, analyses of both of which 
may be found in the report just alluded to. 

Deposits similar to these have also been discovered in Europe, but they 
are by no means as valuable as those of this country. Thus, accord- 
ing to analyses by Schwarz,* the composition of a deposit near Eaabj 



* Ding. Polyt. Jour., ccxvui, 215. 
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in Hungary, is variable, two samples analyzed containing respectively 
0.98, 0.84, and 0.70 per cent, nitrogen, and 11.03 and 10.56 per cent, 
phosphoric acid. A sample from an Italian deposit, analyzed by F. 
Sestini,* contained 20.799 per cent, volatile matter, (principally organic,) 
2.021 per cent, nitrogen, and 1.17 per cent, phosphoric acid. With these 
facts before us we may readily recognize the importance of the develop- 
ment of these deposits in the South, where fertilizing materials are so 
much needed and are so costly, and especially is this true when they 
may be obtained from this source for the mere cost of removal, 

AMERICAN TANNING MATERIALS. 

Under this head, I propose to submit the results of the analyses of the 
vegetable substances containing sufficient of tannic acid to make them 
of value for tanning that were collected and prepared for exhibition in 
the late International Exhibition in Philadelphia. The list may not 
comprise all the indigenous products that are of value in this respect, 
but some of them, at least, have not yet received extended application. 

The methods laid down for estimation are numerous, but nearly all of 
them are liable so many objections as to render their results extremely 
unsatisfactory, and, in fact, this condition is destined to continue until 
we have more definite knowledge of the constitution of the varieties of 
tannic acid found in different plants. In i)revious estimations we have 
proceeded by extraction with ether, exhausting the residue obtained from 
the etheral extract by distillation with water, and determining the 
amount of tannic acid in the aqueous extract by titrating with a stand- 
ard solution of potassic permanganate after the addition of a known quan- 
tity of potassic sulphindylate. In the estimations in which the present 
results were obtained this method was abandoned, on account of the 
difficulty of complete extraction of the tannic acid by means of the ether, 
too much time being required, and we adopted the method lately de- 
scribed by F. Jean, in the Bulletin de la Society Ohimique de Paris, 
XXV, 511, which depends upon the absorption of iodine by tannic acid 
in presence of an alkaline carbonate. It consists in titration of the 
solution containing tannic acid with a standard solution of iodine in 
potassium iodide, the end of the reaction being determined by placing 
a drop of the solution under titration on a white paper covered with 
starch. While this method is open to some objections, one of which is 
the troublesome character of the end reaction, we consider it on many 
accounts the most satisfactory that has yet been devised. By this method 
the proportion of tannic acid found in the various samples respectively 
is as follows : 

Per cent. 



Ground sumac, (mixed,) from Winchester, Va 24. 18 

Sumac, (Ehus cotinus,) HaUsborough, Va...... . - 24.08 

Sumac, (Ehus glabra^) Georgetown, D. C 26. 1 

Leaves of sweet fern, {Comptonia asplenifolia,) from near Boston, Mass 9.42 

Leaves of Polygonum amphibium, from Nebraska ... 11.6 

Ephedra antisyphilitica, from the table-lands of Arizona and Utah 11. 9 

Bark of sweet-gum, {Liquidamhar styradfiuaj) from District of Columbia 8. 36 

Bark of red oak, {Quercm rubra,) from Canton, 111 5. 55 

Bark of white oak, (Qaercus alba,) from Canton, 111 7.85 

Crushed quercitron baik, ( Quercus nigraj) from Winchester, Va 6. 47 

Bark of Quercus coccinea, from Canton, lU 7.78 

Bark of Quercus macrocarpa, from Csmton, Til 7.85 

Bark of hemlock, (Abies canadensis j) Van Ettenville, N. Y 9. 5 



*Landw, Versuchs-Stationen, xix, 10. 



REPORT OF THE CHEMIST. 



53 



The percentage of tannic acid found in the leaves of Polygonum am- 
phibium is very much below that found by Prof. Samuel Aughey, of the 
CTniversity of Ifebraska. The sample we examined had been collected 
over a year, and was the best we could obtain. We hope, however, to 
be able to secure some fresh specimens in order to make new estima- 
tions, since it is possible that on the account stated our results may be 
low. 

AMERICAN WINES. 



Our collection for the International Exhibition contained a series of 
specimens of American wines manufactured and contributed by Messrs. 
Bush & Son, and Meissner, of Bushberg, Mo., anil since the series con- 
tained specimens made from all the varieties of grapes usually employed 
in this country for the purpose, and many made from varieties new to 
wine manufacture, the results of their analyses are considered of some 
interest and value. Besides this, the wines being made by the same 
parties are more likely to be subject to similar conditions in the process 
of manufacture, and a comparison between them with reference to the 
value of the grape becomes consequently more reliable. 

The names of the new varieties are printed in italics in the table. 



Nnmo of brand. 



Year of 
vintage. 



Compofiitiou of 



Speoifio 
gravity. 



Alcohol, by 
volnme. 



Alcohol, by 
weight. 



Acid,* per 
cent. 



Solids, per 
cent. 



1. American sherry 

2. Norton's Virginia seedling 

3. Hermann 

4. Alvey 

5. Taylor btdlet 

6. American port 

7. Martha 

8. Missonri claret 

9. Herbemont 

10. Catawba 

11. Catawba 

12. Catawba, sweet 

13. North Carolina seedling. 

14. Oynihiana 

15. Goethe 

16. Clinton 

17. Delaware 

le. Ivea seedling 

19. Norton's Virginia 

20. Concord 

21. Concord 

22. Concord, white 



0. 995 
0. 990 



1873 
1874 



1873 
1874 
1874 
1874 

1875 
1875 
1874 
1874 
1873 
1874 
1874 
1874 
1873 
1873 
ls75 
1874 



0.995 
1. 03 
0. 995 
0. 9975 
0.995 
0. 990 
0.995 
1. 015 
0. 990 
0. 995 
0. 990 
0. 998 
a 990 
. 0. 905 
0. 995 
1.000 
0. 9975 
0.995 



17.0 
12.2 
13.9 
10.1 
12.4 
13.1 
11.3 
11.8 
11.8 
12.0 
11.0 
14.4 
13.5 
12.8 
11.8 
13.4 
13. 1 
11.2 
1-2.6 
9.4 
8.7 
12.2 



14.23 
9. 85 
11.24 
8.13 
10. 01 
10. 59 
4). 11 
9. 51 
9. 51 
9. 69 

8. 87 
11.65 
10. 92 
10. 33 

9. 51 
10. 83 
10. .'')9 

9.03 
10. 17 
7.56 
6. 99 
9. 85 



0. 37 
0. 66 
0. 48 
0. 78 
0. 48 
0.48 
0. 43 
0. 72 
0. 57 
0. 37 



6.55 
2.31 



0. 40 
0. 48 
0. 54 
0. 42 
0. 45 
0. 40 
0. 54 
0. 47 
O.CO 
0.43 
0. 47 



2.52 
1. 73 
11. 30 
1.78 
2. 37 
2. 42 
1. 66 
1. 53 
7. 86 
1. 80 
3. 15 
1.68 
3. 70 
2.18 
2. 29 
2.46 
2. 38 
2.36 
1.53 



* Calonlated as dry tartaric. 



MESEMBRYANTHEMUM CRYSTALLINUM. 

This plant, which belongs to the natural order Ficoidece, is found grow- 
ing extensively in marshes on the tide water in the vicinity of San Diego, 
CaL, has in some sections been used for food, and in the Canary Islands it 
has been burned for the ashes, which, it was believed, contained a high 
proportion of potash; on this account they were transported to Spain and 
sold there to be employed in glass manufactiire. As a material for food, 
it is always used in the young, green state, and necessarily so, since in 
our analysis of the plant a preliminary examination revealed the presence 
of a considerable quantity of oxalic acid in the full-grown plant submitted 
for examination. This quantity was determined, and found to amount 
tQ about 13 pei; cent., reckoned as Jl^QiO^, 2H.fi^ Ifor this purpose 
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fODe estimation was made by treating an aqueous extract of the plant 
with calcic acetate, in presence of free acetic acid, dissolving the pre- 
cipitate thus obtained by means of hydrochloric acid, filtering the sepa- 
rated insoluble organic matter, reprecipitating the calcium oxalate in 
the filtrate by means of ammonic hydrate, and jcalculation of the per- 
centage of oxalic acid by the usual methods. 

In another estimation this method was preceded by the following : 
The air-dried plant was ground in a drug-mill, macerated for some time 
in water, the whole placed upon a dialyzer, and submitted to dialysis 
for three days. To the diffusate thus obtained calcic acetate was added, 
in presence of free acetic acid as before, and the further estimation 
made in the usual way. In the first case 13.05 per cent, oxalic acid 
(C2H2O4, 2H2O) was found, and in the second case 13.13 per cent. 

The estimation of potash and soda to determine the value of the plant 
as a source of potash gave the results embodied in the following table, 
which shows also the percentages of crude ash, oxalic acid, and phos- 
phoric acid estimated : 

Peroem. 



In total plant : 

Crude ash.-.. 36.72 

Potash 5. 54 

Soda 10.1 

Crystallized oxalic acid, (CaH304, 2H3O) 13. 05 

In seed-cases : 

Crude ash 39. 62 

Potash 7.48 

Soda 16.50 

Phosphoric acid 0. 88 



The plant contains a very small amount of sulphuric acid and lime, 
but a large proportion of chlorine. The alkalies are therefore probably 
combined with oxalic and phosphoric acids and chlorine. Both the 
stems and the seeds have a strong saline taste and a peculiar odor, due 
to an oil soluble in ether. 

SU^DA CALIFOENICA. 



Specimens of this plant also have been submitted for analysis with a 
. view to the determination of its value as a source of potash. It grows 
extensively in the salt marshes of California, and belongs to the natural 
order Ghenipodiacece. Like many other plants of this order, it contains 
oxalic acid combined with potash and soda, and in the sample analyzed 
we have found 2.54 per cent, of this acid corresponding to the formula 
O2H2O4, 2H2O. 

That the plant has no superior value as a source of potash over that of 
many other plants will appear from the following results of our analysis 
of the ash : 

Per cent 

lu total plant : 

Crude aah 14.43 

Sulpburic acid 0.20 

Oxide of iron, &c 0. 13 

Lime 0.28 

Magnesia 0.34 

Insoluble silica 0.10 

Soluble silica .* , 0. 04 

Phosphoric acid '. 0. 38 

Potash 2. C5 

Soda 5. 58 

Chlorine 4.36 
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GREENSAND MARL. 



A sample of ^(reeDsaud marl from the lands of George B. Westcott, 
near Caulk«'s E'ield, Kent County, Maryland, was submitted for analysis 
by Paymaster Frank C. Cosby, United States !Navy, and was found upon 
analysis to contain — 



showing it to be very inferior in quality to similar material from the 
deposits in New Jersey, in which the potassa ranges from 3 to 10 per 
cent, and the phosphoric acid from 0 to 6 per cent. 

In addition to the results of our own investigations, I consider it of 
value to introduce here a brief synopsis of the facts relating to agricult- 
ure and agricultural chemistry that have been developed during the 
past year by investigations made in Europe, as the work has been 
attended with results of the highest interest and importance in a prac- 
tical as well as a scientific point of view. 

The investigations into the questions of mineral nutrition of plants 
during the past year have mostly been with particular reference to 
culture of the beet; but Boehm has made experiments upon the influ- 
ence of lime salts upon vegetation in general, from the results of which 
it appears that these compounds are oecessary concomitants of the pot- 
ash salts in the formation of starch and allied products in the vegetable 
organism. The opinion has been general that the function of potash 
was directed espe«ially to this end, but the experiments in question 
have shown that when not associated with lime, or its in absence, they 
may have an absolutely poisonous influence. Boehm is therefore of 
the opinion that lime salts are as essential to the formation of starch, 
and to the change of starch to sugar, &c., in building up the cell-walla 
which constitute the skeleton of the plant as it is in the animal economy 
in the metamorphosis of the cartilage of the bones. The notion thus 
advanced, that the function of potash in the promotion of the formation 
of sugar in plants is limited, has received confirmation in the results of 
the investigations of Juulie upon the relation of the elements of fertil- 
izers to the composition of beets, which show that the richness in sugar 
is favorably affected by phosphoric acid, but is not increased by the 
alkalies or nitrogen compounds. These latter elements, if applied in 
moderate quantities, may serve to augment the yield of beets ; but if 
they exist in the soil in excess of the amount required by the crop in nor- 
mal physiological development, they become injurious to the quality 
— the alkalies by increasing the saline constituents, and the nitro- 
genous compounds by increasing the size of the beet and reducing 
the saccharine constituents. These results agree closely with those 
of Fremy and Deherain, who have found that the richness in sugar is 
not affected by different characters of the soil, such as argillaceous, sili- 
ceous, or calcareous; that calcic phosphate and potassic nitrate in sterile 
soils have a favorable effect on the quantity of the product and its 
richness in sugar, and that excess of nitrogenous manures is injuri- 
ous. With reference to the nitrogen compounds, Joulie finds that 
the nitogen of nitric acid is preferable in this connection to that of 
ammonia, which, in its turn, is more valuable than organic nitrogen. 
When used in the form of nitrate, the soda compound may replace with 
advantage the potash compound, and at the same time bring about a 
redaction of the total alkalies in the products. Stable manures should 



Per cent. 



Sand and silica 

Potassa 

Phosphoric acid 



63.96 
4.4 

0. 33 
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be used with great care, and do not need any addition of mineral fer- 
tilizers. They should be well rotted before application to the crop, or 
they should be applied sufiBciently in advance of planting to insure this 
condition. 

From calculations on the basis deduced from his experiments, the best 
formula for a fertilizer for beets on very poor soil would be : 



This mixture should be applied at the rate of 1,000 pounds per acre. 
The quantity may, however, be very materially reduced when applied 
to soils comparatively fertile, bdt lacking in constituents necessary for 
complete nutrition of the crop. 

With reference to mineral plant-poisons, a remarkable exception to 
the rule for the influence of aluminium salts has been observed by 
Bergstrand in a locality near Westerbotten, in Sweden, where Ruhus 
articus was found in a flourishing condition upon a sandy soil contain- 
ing as high as 3 per cent, of alum. The dry plants yield 4.68 per cent, 
of ash, containing 12.60 per cent, sulphuric acid and 6 per cent, alumina; 
but these figures are very much reduced when the percentage of alum 
in the soil is sufiSciently low to admit of the growth of grass and grain. 
In such case the sulphuric acid of the ash amounts to only 5 per cent. 

Eng. Peligot has discovered a veritable plant-poison in the compounds 
of boracic acid. He has determined that the free acid and its com- 
pounds are distinctly poisonous to vegetation, and, when present in the 
soil in moderate quantity, may cause the death of plants in a very short 
time. 

The contributions to our knowledge of organic and atmospheric nitro- 
gen in their relation to vegetable nutrition have been numerous, and 
most of them exceedingly valuable. With reference to the compound 
most favorable for plant-nutrition, Lehman has determined that it varies 
with the stage of development of the plant, ammonia being more favor- 
able in the early stages, and nitrates during the later, though some 
plants require nitric acid throughout the entire period of growth for 
normal development. In the course of his experiments he found that 
lupines growing in sterile soils have the power of taking up nitrogen 
from external sources to such an extent that he considers them the cheap- 
est possible source of nitrogen for such sterile soils. Their power in 
this particular has received a clear and remarkable explanation in the 
late discoveries of Berthelot, who, by a series of careful and ingenious 
experiments, has found that the proximate organic constituents of plants, 
under the influence of the electrical tension always existing between the 
soil and the atmosphere immediately above it, may combine with atmos- 
pheric nitrogen to form compounds which, on decomposition at 300^ to 
400O C, in presence of soda-lime, are capable of forming ammonia. 
This explanation of the manner of the absorption and assimilation of 
atmospheric nitrogen has been the subject of careful and laborious re- 
search at the hands of the leaders of chemical science since the study 
of vegetable nutrition began, and has been supplemented by the results 
of the late investigations of Boussingault upon the influence of the 
soil upon the nitrification of nitrogenous organic matters employed as 
manures, in which he made an extended series of experiments with dif- 
ferent substances in admixture with sand, chalk, and garden-soil. As 
a result of these experiments, he found that the garden-soil determined 
a formation of the greatest amount of nitrogen and a production of the 
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highcBt amount of nitric acid, but the lowest amount of ammonia. Be- 
tween sand and chalk there seems to be little difference with regard to 
their influence upon the production of nitric acid, but the chalk seems 
to have the strongest influence in the formation of ammonia. If ar- 
ranged in the order of their relative value, depending upon this latter 
influence, they would stand, first, chalk, then sand, and garden-soil last ; 
but, if arranged with reference to the total amount of nitrogen trans- 
formed, tbe order would be, garden-soil, chalk, sand. In case of a chalk- 
mixture, the proportion transformed varies from 11 to 53 per cent, of 
the total organic nitrogen, while for the mixture with garden-soil these 
limits were 30 to 90 per cent. 

That this power of garden-soil in the transformation of nitrogenous 
compounds is resident in the humous substances it contains is apparent 
from the results of Boussingault's experiments; but it is made more evi- 
dent by the experiments of Simon in his investigation of the function 
of humus in the soil, from which he concludes that humic acid has the 
power to appropriate atmospheric nitrogen ; that the absorption of atmos- 
pheric nitrogen is attended with a liberation of carbonic acid, and that 
humic acid is insoluble in water free from nitrogen or atmospheric air. 

A curious and interesting fact may be noted in the results obtained 
by Boussingault. In the mixtures with sand and chalk, raw bone was 
the only material that yielded any appreciable quantity of nitric acid. 
The bones seem, therefore, to have a special tendency to the function of 
nitrification; a theory supported by the fact that M. Herv6 Magnon 
found by analysis large quantities of nitric acid in the drainage- waters 
of the ossuaries of the catacombs of Paris. 

With regard to ammonia, Houzeau has discovered a peculiar quality : 
that when a solution in water is allowed to stand for some time, it com- 
pletely disappears from the solution. It is well known that it is always 
present in rain-water; but found in comparatively small quantities in 
spring and river water, a fact which has always been considered due to 
absorption by the soil; but M. Houzeau found that it disappeared from 
solutions under conditions leading to the conclusion that light has in 
some way an influence in bringing about this result. 

While the methods involved in the appropriation and assimilation of 
atmospheric nitrogen were being made, Gorup-Besanez and Will have 
developed some important facts in connection with the utilization of 
combined nitrogen in the interior of the plant. Thus they have suc- 
ceeded in separating from the seeds of Cannabis (hemp,) and 
Linum usitatisimum^ (linseed,) and some kinds of malt, a ferment capa- 
ble of acting upon fibrin and albumin in a manner similar to pepsin. 
It is snow-white and pulverulent, and retains its activity for weeks when 
kept in well-closed vessels. It changes starch-paste into- sugar within 
an hour, and acts rapidly upon fibrine-forming peptones. They also 
found the same ferment in the sap of different species of Nepenthes, and 
its action upon animal substances so decided that it has been declared 
to be a vegetable solution of pepsin. 

Passing from the absorption of nitrogen and the formation of nitrog- 
enous compounds, we come to the formation of carbohydrates. Liebig 
and Rochleder believed that the organic acids (oxalic, tartaric, &c.) 
form the transition links between atmospheric carbonic acid and the 
carbohydrates in the economy of plant-growth, while Davy, Sachs, and 
others hold that the transformation is direct, with no intermediate steps. 
Baeyer subsequently advanced the theory that when sunlight falls upon 
chlorophyll in plants well supplied with carbonic acid, the latter seems 
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to suffer the same dissociation as at higher temperatures, liberating 
oxygen and leaving carbonic oxide combined with chlorophyll, and 
that in this combination it undergoes farther reduction under the influ 
ence of the cell-con ten ts, thus entering into the formation ot the carbohy 
drates. Stiitzer, of Gottingen, has tested these views by careful experi- 
ment under various conditions, and has obtained results which show 
that the views of Liebig and Rochleder are incorrect, and that oxalic 
acid can enter into the process of nutrition only after previous oxidation 
to carbonic acid ; that this being true for oxalic acid, it will also hold 
good for the other acids of the carbonyl group ; but tartaric acid and 
the compounds of the alcohol group may be changed directly into the 
formative material of the plant. The views of Liebig are also in oppo- 
sition to the results lately obtained by Mayer. 

Stutzer^s experiments with reference to Baeyer's views show that an 
assimilation of carbon cannot be effected after the manner indicated, 
and that we mast for the present hold on to the old theory, viz., that of 
the direct change of carbonic acid to the carbohydrates in the plant con- 
taining chlorophyll under the influence of light. Whether alcohol may 
or may not have the function in the plant- nutrition suggested by Stiit- 
zer, it has at any rate been found in the unfermented juices by Gutzeit, 
who has succeeded in separating from Beracleum giganteum, Pastinica 
sativa^ and Anthriscus cere/olium small quantities of volatile fluid, which, 
upon examination, proved to consist of one-third methyl alcohol and 
two-thirds ethyl alcohol. From examination of tiuits in various stages 
of growth, he concludes that as the process of ripening advances, the 
ethyl alcohol changes to other compounds, while the methyl alcohol 
remains constant. This conclusion corresponds to a certain extent with 
that of Stutzer, to the eflect that the compounds of the methyl or me- 
thylen groups may change to dual products in the plant; but since oxy- 
gen must first be taken up, these groups are subject to extensive meta- 
morphoses. The results obtained by Gutzeit, showing a variation in 
the amount of ethyl alcohol in fruit according to the degree of maturity, 
are confirmed by those of Lechartier and Bellamy, who have found that 
when deprived of free oxygen, fruits and leaves give off defiuit quan- 
tities of carbonic acid, due to formation of alcohol, according to the stage 
of ripening; the maximum being reached before complete fiaturlty. 
With the exception of the horse-chestnut, which gave off 22 cubic cen- 
timeters per gram of substance, the limits for fruits and leaves are from 
0 to 13.5 cubic centimeters per gram. That this formation of alcohol in 
fruits, &c., is augmented by absence of oxygen is shown by the results 
obtained by Missanghi, who observed a formation of alcohol, acetic and 
formic acids in grapes preserved in an atmosphere of carbonic acid, and 
showing no indications of decomposition, the flavor of the grapes when 
taken out being similar to that of fruits preserved in spirit. DeLuca's 
conclusions from his experiments are that saccharine matters of fruits 
may undergo a change to carbonic acid and alcohol without the presence 
of alcoholic or acetic ferment. He finds that this change is attended 
with evolution of nitrogen, and sometimes of hydrogen, and that leaves 
and flowers act similarly in atmospheres of carbonic acid, hydrogen, or 
air. Fremy's results lead, to totally different conclusions, lie placed 
cherries, which had been carefully washed, in hermetically sealed tubes, 
under various conditions, and observed, after a time, a liberation of car- 
bonic acid, with formation of alcohol. On examination with the micro- 
scope, he found in their interior germs capable of exciting alcoholic fer- 
mentation in sugar-solutions, and he was therefore led to a belief in the 
spontaneous generation of this ferment. In this belief he is opposed by 
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Pasteur, and the views of the latter are supported by Struve, who, in 
the course of an investigation of the gases touud in fruits, placed some 
grapes under water, free from air, under conditions favorable to exhaus- 
tion of air, and at the close of the experiment found that the water con- 
tained small quantities of alcohol and yeast-cells, but on careful exam- 
ination of the grapes was unable to find any yeast-cells in their interior. 
The reliability of Fremy's conclusions are therefore questionable. 

As might be inferred from the presence of alcohol found in plants and 
fruits, the gas they contain generally consists of carbonic acid. Thus 
Struve has found that when grape-leaves are covered with ether, a lib- 
eration of gas takes place, varying in amount with the stage of their 
development, being most abundant in young leaves. Grapes similarly 
treated give off no gases, but do so when covered with water and placed 
under a bell jar from which the air is subsequently exhausted by means 
of the pump. The gas liberated was found in each case to consist en- 
tirely of carbonic acid. 

On analysis of the gas contained in the pod of Colutea arborescensj 
(bladder-nut,) Bender found it to consist of 2.2 carbonic acid, 18.7 per 
cent, of oxygen, and 79.1 per cent, of nitrogen. These results correspond 
closely with those obtained by Saintpierre and Maguiea, who find, how- 
ever, that these proportions vary, not only with the time of the season, 
but also with the time of the day in which the pods were collected. 
Bender considers that the gas is obtained entirely from external sources 
by transfusion through the walls of the pods j but the results of the ex- 
periments ot Saintpierre and Magnien seem to favor their view, that the 
carbonic acid is due to internal exhalation, and that it subsequently 
becomes mixed with atmospheric air by transfusion, in accordance with 
the law of diffusion of gas ; that the oxygen of the air thus taken in is 
absorbed by the green pods in the process of growth. A simultaneous 
liberation of carbonic acid taking place, the latter being often greater 
than the absorption of oxygen, and producing distension of the cell- 
walls of the pod. But it must not he inferred from the results just 
described that the gases liberated by plants always consist of carbonic 
acid; for Joseph Boehm has observed that when branches of woody 
plants were placed in direct sunlight under water freed from air by boil- 
ing, a liberation of gases immediately began, and in a short time tbere 
was set free an amount greater in volume than that of the twigs under 
experiment. The last portions were almost pure oxygen. Though he 
considers this a physiological phenomenon, he does not, for the present, 
attempt to explain it ; but Ad. Mayer, who has also observed the phe- 
nomenoij, considers it due to the formation of starch under the influence 
of light, by reduction of acids which have been formed by oxidation of 
starch in the absence of light. The results of other investigations, as 
will appear further on, suggest the idea that there may be in such case an 
oxidation of sugar, since it has been shown by different persons to exist 
in leaves in considerable quantity. Thus Deherain has detected its 
presence in the leaves of beets, and from the results of the investigations 
of Coren winder it appears to be located principally in the ribs or veins, 
and that in these parts it amounts to 1.607 per cent. From further ex- 
periments he has found the percentage higher in roots having large, 
well-developed leaves than in those having smaller ones. Joseph 
Boussingault has also found sugar in the petals of certain flowers, and 
has estimated the amount present. He divides the sugar found into 
reducible sugar and invertibie sugar. The first may consist of inverted 
sugar, glucose, levulose, or even inactive sugar, or, what is more prob- 
able, a mixture of them all, having the power to reduce cui>ric oxide. 
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The invertible sugar consistvS of saccharose. The limits of the amounts 
found in the various flowers examined were, for reducing sugar, from 1.27 
to 4.88 per cent, of the normal undried substance, and, for invertible 
sugar, from traces to 2.12 per cent. The average of the amouiits found 
in the leaves collected at the same time as the flowers was 2.2 per cent. 
After being cut and exposed to the air, the proportion of sugar in the 
flowers was reduced, which, according to Boussingault, is due to oxida- 
tion, with formation of carbonic acid. This action takes place only in 
the green state, becomes feeble during desiccation, and is inappreciable 
in the dried product. While for this liberation of carbonic acid or of 
oxygen reasonable explanations may be found without great diflficulty, 
it will not be as easy to explain the liberation of hydrogen gas by vege- 
tation, which the observations of PoUacci seem to indicate. Thus he 
found that Oidiunt Tuckeri found on grape-leavea is rapidly destroyed 
when exposed to the action of sulphureted hydrogen, and he therefore 
believes that the destruction of this fungus by application of sulphur la 
due to this gas formed by the action of nascent hydrogen, probably lib- 
erated by the leaves and fruit in the process of growth. This action is 
indicated by the results obtained by washing the leaves which had been 
treated with pure sulphur with distilled water and testing the washings 
with lead acetate and silver nitrate. Similar experiments made upon 
other plants led him to the conclusion that all plants are capable of lib- 
erating hydrogen in a nascent condition. Missanghi, however, takes 
issue with PoUacci in his conclusions, but appears to have misunderstood 
them. He experimented with a view to the determination of emission 
of hydrogen in the growth of mildew, and by subjecting the atmosphere 
surrounding the fungus growing on bread to suitable tests, he was un- 
able to detect the slighest trace. While these results are of value with 
reference to mildew, they do not seem to conflict with those of PoUacci. 

But whatever may be the character and composition of the gases lib- 
erated by plants in respiration, Ad. Mayer finds that between this latter 
function and growth, as determined by experiments made upon small 
wlieat-plants under various conditions, no fixed relation exists. Growth 
is variable, depending upon very many external conditions, while respi- 
ration, the quantity of oxygen, and the character of the plants being 
similar, is remarkably constant. 

From the consideration of these questions we now pass to those of a more 
technical character, among the most important of which are the conclu- 
sions of Soxhlet and Tisserarad with reference to manufacture of butter. 
The former, in a discussion upon the condition of fat in milk, opposes 
the generally-accepted theory that it exists in globules surrounded by a 
membrane which it is necessary to break up in the process of churning, 
or by chemical means, for the production of butter, and believes that 
it exists in much the same condition as oil in an emulsion with albumin, 
citing authorities in support of his belief. He considers that in new 
milk the butter is present in oily drops, as it appears under the micro- 
scope ; but his experiments show that if the milk is frozen at a tempera- 
ture of three or four degrees below 0° G., they become solid and remain 
in this condition after the milk is thawed. It can then be separated by 
churning, it is said, in two minutes, a result usually requiring eleven 
minutes 5 which is a point of great practical importance. The conclu- 
sions of Tisserand, who has made an extended series of experiments 
upon the influence of low temperatures, varying from Qo to 36.0O O., upon 
milk and the production of butter, are similar to those of Soxhlet; for he 
finds that it renders the separatioh of the cream more rapid, increases 
Its volume and the yield of butter, and improves the quality of the 
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skimmed milk, butter, and cheese. These effects increase with a decline 
of temperature. He therefore considers the practice of warming dairies 
in winter objectionable, and that the temperature should be kept as low 
as possible. i 

Another advance in technical chemistry relating to agriculture that 
baa been recorded is in reference to the purification "of sugar. On 
account of the insolubility of magnesia and its compounds in saccharine 
liqaors, M. M. O. Bernard and L. Ehrmann have made experiments v^^ith 
reference to its suitability for industrial application to defecation of 
sugar-solutions. When employed for this purpose in the proportion of 
0.3 to 0.5 per cent, of the liquor to be operated upon, the defecation was 
complete and the liquid made clear. They made use of calcined mag- 
nesia, the hydrate, carbonate, and phosphate, but give preference to 
the calcined magnesia. As a result of their experiments, they obtained— 

1. A yield in white sugar of the first crystallization 6 to 7 per cent, 
higher than that generally obtained. 

2. A quality of sugar in no way inferior to the fine qualities obtained 
by the regular methods of manufacture. 

They insist that the magnesia forms no combination with the sugar, - » 
and may therefore be used in excess with no necessity for treatment 
with carbonic acid and animal charcoal. It settles to the bottom of the 
vessel and remains behind on drawing ofl:' the liquid. 

This rhunnS of the work accomplished in foreign laboratories may 
not include all the discoveries made during the year within the domain 
of agricultural chemical science, but it embodies the results of the most 
important investigations that have been publishnd in the regular peri- 
odicals, and it may not be devoid of interest to the readers of this 
report. \ 

In our own laboratory, investigations of an important character other 
than those the results of which are given in this report have been under 
way and are in the process of completion, and reports upon them must 
therefore be withheld for a future occasion. 
Very respectfully, 

WM. McMUETRIE, 

Chemist, 

Hon. Fred'k Watts, 

Commissioner. 



REPORT OF THE SUPERINTENDENT OF GARDENS 

AND GROUNDS. 

Sir : I have the honor to submit the following report : 
The improvement of the grounds and the enlargement of the collection 
of plants in the arboretum is prosecuted from time to time as far as the 
means available for these purposes will admit. 

The herbaceous ground, intended to contain specimens, of all native 
plants not properly admissible in the ligneous collection, has been laid 
out and is now ready for planting. Special efforts will be required to 
complete this collection ; a large number can be raised from seeds, plants 
of many species can be procured from commercial sources, and some by 
exchanges with botanic gardens, but the chief reliance will be upon com- 
petent collectors in various parts of the country. 



62 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



The addition to the grounds of the space formerly occupied by the 
canal has been filled, drained, and graded to correspond with the gen- 
eral design. This extension will be fully occupied by additional genera 
to the groups of trees in that section, particularly the willow mmily, 
which is now very full, numbering over two hundred species and varie- 
ties. 

In improving that portion of the grounds formerly occupied by the 
canal, advantage was taken of the position to construct a small lake, 
mainly for the purpose of introducing a collection of native water- 
plants. 

The ornamental as well as the picturesque effects of this class of plants 
are mostly quite neglected in modern landscape-gardening. It is not 
uncommon to find artificial lakes in parks and pleasure-grounds wholly 
destitute of this class of vegetation, and although water-surface is sel- 
dom uninteresting in scenery , there is no relSison why it should not possess 
all the attractions and sanitary effects which can be imparted by the 
introduction of suitable flowering-plants. 

No flower in the garden border can excel, either .in beauty of form or in 
' • delicacy of fragrance, the white water-lily, N^ymphcea odorata ; the large 
cup-shaped yellowish flowers, boldly projected out of the water on long 
foot-stalks, of the Nelumhium luteum ; and the less showy blossoms of 
the yellow pond-lily, N'uphar advena^ in connection with the massive 
spread of the large leaves, especially those of the J^elumbium, which 
are frequently 18 inches in diameter, produce an effect equal to the 
best efforts of the most distinguished artist in that popular formation of 

foliage" plants known as "carpet-bedding." 

In addition to the water-lilies, various other interesting species of 
water-plants have been introdued, and are spreading rapidly in the 
lake. Several of the curiously-horned seeds of the Trapa natans were 
thrown in, and in due time the small triangular-shaped leaves made 
their appearance on the surface, neatly arranged in roseate form. Sev- 
eral plants of a tropical Limnocharis spread rapidly during summer, and 
produced abandantly of its yellow flowers. The duck-weed, Lemna, 
thrown in a sheltered cove, speedily covered the surface with its dimin- 
utive greenery. In deeper water, plants of the eel-grass, Vallisneria 
spiralis, were planted, and in shallow recesses various species were intro- 
duced, as, Potamogetan, Calla, Fontederia, Caltha, Acorus^ Polygonum^ 
&c. On prominent points, tall, reedy plants will be disposed, such as 
Typhas and Sparaganiims, with Cyperus, Juncus^ and smaller growths, 
as marginal plants to the taller central groups. 

A small island was formed, having its surface raised about six inches 
above the water-level with Bpagnum,in which various low-growing bog- 
plants were inserted, such as the pitcher-plant, Sarracenia purpurea, the 
horse-tail grasses, Equisetums, with Habenarias, and similar low-growing 
forms th^t are to be found in woody swamps and wet meadows. 

The effective arrangement of water and bog plants in and on the mar- 
gin of lakes should be as much a subject of artistic study as is the 
arrangement of trees and shrubs in park scenery. This branch of land- 
scape decoration is wholly neglected, but it is destined to become pop- 
ular, and it will awaken an interest in an extensive class of plants that 
are but little known and that possess a characteristic individuality of 
form and beauty, which, when received in connection with their natural 
surroundings, cannot fail to recall pleasant associations to the mind, 
compared to which the landscape-effect produced by a group of flowering 
shrubs will appear exceedingly tame and uninteresting. 

Another feature connected with the lake is the rhododendron island. 
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On this the soil is raised 18 inches above the level of the water, sup- 
ported at the sloping sides by a rustic wall of small stones. Plants of 
the Japan bamboo-cane have been thickly set on the margin, and more 
sparingly dotted over the suiface of the bed, for the purpose of affording 
a slight shelter and shade to the rhododendrons. These brilliant flow- 
ering plants have been found to grow and thrive to perfection in such 
positions. They are provided with fine hair-like roots that ramify near 
the surface, and are easily destroyed if the soil becomes dry ; hence a 
soil that is kept equally moist without reaching saturation Is favorable to 
their extension and preservation ; the whole secret of rhododendron 
culture depends upon this condition of the soil; for, although they are 
natural to shady forests, they become habituated to sunshine and retain 
their verdure in open sites, provided the roots are constantly supplied 
with moisture. Surface-evaporation can be retarded by mulching the 
roots with decaying leaves, grass-cuttings from the lawn, or strawy 
manure from the barn-yard. The magnificent display of rhododendrons 
in flower at the Inteniational Exposition has created a wide-spread 
interest in their culture ; from comparative obscurity they have suddenly 
been raised to a popularity which they deservedly merit as regards orna- 
mental effect in pleasure grounds and public parks. 

The native azalea is a close family relation of, and associates well 
with, the rhododendron, requiring similar conditions of soil and position. 
A portion of the bed is reserved for plants of Kalmia latifoUay An- 
dromeda floribunda^ Ilex (Frinos) verticellata^ Itea virginica^ and Clethra 
alnifolia; the trailing arbutus, the partridge-berry* and others of 
similar habit are planted as undergrowths. 

The interest felt in the introduction of new economic plants for exper- 
imental trial leads to constant demands upon the Department for seeds 
and plants of species not adapted to the climate or locality in which 
these experiments are proposed to be made. Among those in frequent 
demand the following are noted, with remarks on their adaptability or 
fitness for cultivation in this country : 

COFFEE. 

The successful culture of the coffee-plant, Coffea arahica, in any por- 
tion of the United States is exceedingly problematical. There is a con- 
stant demand for plants for experimental purposes, which the Depart- 
partment is unable to supply, owing to the difi&culty of procuring fresh 
seed. It is barely possible that in Southern California, or in Southern 
Florida, localities may be found where it may succeed; but these are the 
only regions where further experiments in coffee-culture peed be made. 
Authorities on coffee- production very generally coincide in the opinion 
that it cannot be profitably grown in any climate where the temperature 
falls as low as 50° F. at auy period of the year. It may be presumed, 
however ,*that the amount of summer heat required to mature the berry 
is a more potent factor in the elements favoring success than is the mere 
ability of the plant to endure for a brief time a certain degree of cold; 
for it is well known that culture can extend a controlling influence so 
far as to render plants better fitted to endure a temporary low temper- 
ature without inducing any perceptible iujury to their vital forces ; but 
no modification of ordinary cultural appliances can increase the supply 
of atmospheric heat in a climate so as to exert any favorable influeuce 
on its vegetation. Since the introduction of coffee culture in Lil)eria, 
attention has been directed to the superior size of the berry produced in 
that country. For a time it was supposed to be one of the varieties of 
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Coffea arabica, of which several are known to exist in Abyssinia and 
Central Africa ; but more recent investigations have placed it as a dis- 
tinct species, which has been named Coffea Liberica. Eflbrts are now 
being made to introduce this species into coffee-growing regions, on ac- 
count of its supposed immunity from the rust, a fungoid disease that has 
greatly impaired the value of the coffee-crop in some of the best plan- 
tations in various parts of the world. This Liberian species is said to 
be of larger and of more robust growth than any other cultivated kind; 
whether it will prove to be hardier, or mature its fruit in climates of 
lower temperature, remains to be seen. 

A young plant growing in the Department conservatory fully bears 
out the above description as to appearance and growth ; the leaves are 
double the size of those of any other species, of which there are several 
in the collection, and in other respects its distinctive character is quite 
apparent. 

Seeds of this class of plants are not readily procurable through ordi- 
nary commercial sources, and looking to the desirability of giving this 
promising species of coffee a fair experimental test, a sufficient quantity 
of seeds for this purpose might be obtained directly from Liberia. 

Unless under the most carefully-guarded conditions, coffee-seed soon 
loses its vegetative pow*ers ; the only successful method of transporting 
fresh seed is to pack securely in a tin box, surrounding each seed with 
dry sand, and hermetically seal the package. 

Statements have been freely circulated to the effect that the "coffee- 
plant grows wild all over California." The latest "coffee-plant" thus 
eulogized is the Frangula californica^ a native plant allied to the buck- 
thorn. 

INDIA-RUBBER PLANTS. 

In the praiseworthy endeavors to introduce new industries into the 
Southern States, requests are made for economic plants^ of many kinds 
that are strictly tropical productions, and among these 'may be placed 
the India-rubber-bearing trees. 

Various plants afford caoutchouc, the elastic, gummy substance bet- 
ter known as India rubber, but as far as is known it is solely produced 
by plants of tropical climates. In the East Indies it is collected from 
Urceola elastica ; from several species of Ficus, mainly from Ficus elastica; 
and from a few other species, natives of the East Indies and western 
tropical Africa. 

South American rubber is also extracted from plants of different 
genera. The best is said to be obtained from the Hevea brasiliensis, a 
native of the Para forests, considered to be distinct from the Siphonia 
elastica^ which furnishes the largest portion of the rubber entering into 
the commerce of that country. The sand-box tree, Sura crepitans, yields 
a milky juice which is similarly converted into caoutchouc bj evapora- 
tion. These plants belong to the natural order Fuphorhiacece, a large 
family of plants, mostly yielding a milky juice, containing acrid and 
poisonous properties. 

Mexican rubber is extracted from a native tree, the Castilloa elmtica^ 
which grows abundantly near the Gulf coast. This plant is botanically 
allied to the rubber-producing Ficus of the East Indies. 

A new elastic gum has recently been produced in Mexico, which is 
said to be derived from a native herbaceous plant allied to the family 
of asters. This plant would probably succeed in the Southern States. 

These are strictly tropical trees, for which we have no suitable cli- 
mate ] but attention might profitably be directed to the gum-producing 
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Mesquit tree of Texas, Algarobia glandulosa, which yields a non-elastic 
gum of the nature and possessing all the essential qualities of gum- 
arabic. 

CINCHONAS. 

During the past ten years a continuous supply of young plants of sev- 
eral species of cinchona has been maintained by a yearly propagation 
of young plants equal to the numbers distributed. Plants have been 
sent to California, and to several of the Southern States, mainly to 
Florida. The reports that have reached the Department do not indi- 
cate success in their culture, owing to adverse climatic influences. Ex- 
periments here show that none of the species will stand the slightest 
frost without injury, and even in the equablei atmosphere of the green- 
house their vitality is impaired when the temperature is below 50o, 
Whether or not the climatic conditions for the growth of cinchonas ex- 
ist in any portion of the country is a question not yet solved, but, so far 
as our present knowledge warrants an opinion, further experiments 
should be confined to the locality of San Diego, Cal., as offering greater 
promise of success than any other point. 

In the recently-formed cincht>na-plantation3 in India the best results 
are said to be obtained in a warm, equable, and very moist atmosphere, 
at elevations where the mean yearly temperature indicates 64^ ; and in 
those established in St. Helena, the plants flourish well at an elevation 
of 1,500 feet above sea-level, in rich lands, bathed in moisture, the mean 
temperature for the year being 60^. 

Dr. J. E. Howard, of England, (high authority in everything relating 
to the cinchona,) in the transactions of the Linnean Society, remarks 
that " it must be remembered that these are mountain-plants, loving 
free air and alternate mist and sunshine, while the hot, close atmosphere 
of the lower valleys is always injurious to their perfection as quinine- 
producing plants." It is shown in the reports of the Signal-Office that 
the mean temperature for the year at San Diego is 60^, the highest 
monthly mean reaching 68^ in August, and the lowest monthly mean 
being that of 63^ in January and February. So far as thermometric 
figures indicate atmospheric temperature, the climate of San Diego cor- 
responds with that of St. Helena, but it is well known that the ther- 
mometer alone is not a safe guide in comparisons of this kind ; the hy- 
grometrical condition of the atmosphere being of equal, if not of greater, 
importance as regards vegetable growth. Experience in the culture of 
several species here confirms the reports that Cinchona succiruhra is the 
most robust in growth. This species predominates in artificial planta- 
tions on account of its rapid growth. 

EUCALYPTUS GLOBULUS. 

The interest attached to the Australian blue-gum tree, both in rela- 
tion to its great rapidity of growth and its reputed hygienic quahties, is 
increasing, and the demand for plants and definite information regarding 
their culture and sanitary value continues unabated. There is po special 
difficulty in propagating the plant. The seeds are small, very similar in 
size and appearance to those of the onion, and vegetate rapidly when sown 
in good condition. The young plants are rather delicate at first, but after 
a few weeks they grow with great rapidity. In the greenhouse they have 
reached a height of 4 feet in as many months from the seed, and young 
plants 1 foot in height planted out in May grow from 4 to 6 feet before 
5A 
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winter. This applies to plants in rich, moist soil. Those placed in sandy 
soil, poorer and drier, do not reach such dimensions, but will stand a 
greater degree of cold. Succulent leaves and branches shrivel when the 
thermometer fiiils to 30^, while the more rigidly-matured shoots of the 
slow-growing plant have survived after being subjected to 12^ of 
frost. 

As a forest tree it will not flourish in this country north of the thirty- 
fifth parallel of latitude, probably it will not succeed even up to this 
point ; but it is unnecessary to experiment with it in higher latitudes, so 
far as pertains to hardiness. As to the sanitary value of the Eucalyptus^ 
evidence is accumulating to show that it has a tendency to lessen mala- 
ria and destroy miasmatic poison. This has been largely attributed to 
the great absorbent power of the roots, but this value would be equally 
shared by other trees of similarly rapid growth, such as our strong- 
growing poplars. It is no longer doubted that several species of Euca- 
lyptus evaporate with water a volatile oil and a volatile acid, which 
permeaJ^e the atmosphere and contribute to its invigorating and healthy 
nature and character. 

The absence of malarial diseases in Eucalypti forests seems to be 
well established, and as the planting of useful trees is not likely to be 
overdone with us, these claims for special recognition are worthy of 
consideration and encouragement. 

Of the genus Eucalyptus upward of one hundred species have been de- 
scribed. Growing at different elevations, and embracing in their habitats 
many degrees of latitude, it is to be expected that some of the species 
will resist cold better than others. The numerous species possess differ- 
ent properties in the various oils, gums, and dyes which they furnish. 
The iron-bark gum, the peppermint gum, the stringy-bark gum, the 
curly gum, the red gum, and the sweet-scented gum, with many others, 
are all equally worthy of introduction and trial. 

EUROPEAN OLIVE. 

The introduction of the olive into this country as an object of culture 
dates back more than one hundred years, and during that time various 
attempts have been made to revive and extend its culture, which have 
in turn been abandoned, or at least have failed to maintain a permanent 
increasing activity in the business. Various reasons may be adduced 
for this failure. The length of time that elapses between the planting of 
the trees and the securing of a crop, variously stated as being from 
eight to twelve years, is so great as to ca;use olive-culture to give way 
to that of more immediately remunerative crops. The difficulty in secur- 
ing a sufficient supply of the most approved varieties, yielding fruits 
best adapted to the respective uses to which they are applied, has also 
had a decided influence in retarding olive-culture in this country. 

The olive is not a tender plant ; it is nearly, if not quite, as hardy as 
the Chinese tea-plant. In a somewhat sheltered situation, without 
special protection, both of these plants have been growing for several 
years in the grounds of the Department, and annually increase in size. 

European authorities state that " the olive requires for ripening about 
one-third more annual heat than the grape, and that the best localities 
are those where the winter temperature does not fall below 18o F., but 
that the plant will resist for a short time eve^n 28^ of frost ; indicated 
at 4:° F. Long-continued droughts, so detrimental to most plants, will 
affect the olive but slightly. It thrives best on a free, loamy, calcareous 
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soil, but it dislikes clays. Proximity to the sea is favorable to it, and 

hiU-sides are more eligible for its culture than plains." 

The olive is one of the oldest cultivated plants of which history makes 
mention, and during the centuries of its culture it has doubtless run into 
innumerable varieties, diiieriiig TvideJy from the original form, from 
which selections have been made of those possessing the most highly- 
valued properties of tree and fruit. It has been stated that the num- 
ber of distinguished varieties of the ohve in Europe is equal to that 
of the apple in America. It is readily perceived that plants raised from 
seeds, even if the seeds have been collected from the most esteemed 
varieties, may not inherit the qualities of the parent plant ; and plan- 
tations formed of such seedling-plants may produce fruits of inferior 
value, causing great disappointment and loss. 

The following descriptive list of select varieties is taken from a recent 
treatise on the culture of the olive in Spain, and may therefore be consid- 
ered to include only the best in cultivation in that country : 

Spanish mrieHes for early maturation^ for colder localities. 

1. Var. Promiformi8, — Manzanillo; (French, Ampoulleau.) — Fruit 
above an inch in diameter, spherical, shining black. 

2. Var. Eegalis, — ^^Sevillano; (French, Fruneau de CatigvM,) — Fruit- 
about an inch in diameter, ovate- spherical, blunt, bluish-black. 

3. Var. Bellotudo or Villotuda. — Fruit about an inch long, egg-shaped ; 
pericarp outside dark red, inside violet. 

4i Var. Eedondillo» — Fruit ovate-spherical, nearly an inch long ; peri- 
carp outside bluish black, inside whitish. A rich yielder. 

6. Var. Ovalis. — Lechin; Picholin; Acquillo^ (French, Saurine,) — Fruit 
broad-oval, two-thirds of an inch long. A copious yielder. 

6. Var. Argentata. — Nevadillo bianco; Doucel; Gorzalena 5 Moradilloj 
Ojiblanco; Olivo lucio. — Fruit broad-ovate, an inch long, very blunt, 
not oblique. Quality and quantity of oil excellent. 

7. Var. Yaral bianco. — (French, Blanquette,) — Fruit ovate, globular, 
three-fourths- of an inch long, neither pointed nor oblique, outside*black- 
ish-red. 

8. Var. Umpeltre. — Fruit ovate, an inch long, equable. Eich in oil of 
excellent quality, also one of the pest for pickles. Outside violet, inside 
white. 

9. Var. Eaclmal, — (French, Bouteillan, Boutiniene, Rihimi^ Raptcgettc) — 
Fruit violet-colored, globose-ovale, about an inch long, neither pointed 
nor oblique. Bears regularly also on less fertile soil, and is one of the 
earliest to ripen. 

10. Var. Varal negro; Alameno; (French, Cayon, Nasies,) — Fruit 
violet black, spotted, globose-ovate, nearly an inch long, somewhat 
pointed. Bears richly. 

11. Var. Cohhonudo. — Fruit spheric, outside red, inside white, one 
inch in diameter, slightly pointed. Produces a large quantity of good 
oil. 

12. Var. Ogillo de Liebre, — Fruit nearly spheric, outside violet-black, 
about one inch long, somewhat oblique. 

13. Var. Carra^qvma, — (French, Redouan de Gotignal.) — Fruit black- 
red, almost spherical, slightly oblique, about an inch long. Valuable 
both for oil and preserves. 

14. Var. Eispalensis. — Gordal; Ocal; Olivo real. — F/'uit black gray, 
oblique, spherical, measuring fully an inch. Eather a large and quick- 
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growing tree. Fruit used in the green state for preserves, not used for 
table-oil. 

15. Yar. Verdejo. — Yerdial, (French, Yerdal; Yerdan.) — Fruit black- 
violet, oblique- spheric, pointed, about one inch long. Furnishes good 
oil and resists best of all the cold^ 

Spanish varieties of late wMumtion^ for warmer localities* 

16. Yar. maa?ima.— Madrileno, Olivomorcal.— Fruit over an inch long, 
cordate-globose, strongly pointed. Yaluable for preserves. 

17. Yar. Bostrata. — Strong and tall plant, very hardy. Fruit black- 
reddish, over an inch long, oval, much pointed. Good for oil. 

18. Yar. Ceratocarpa. — (French^ OdoraM; Luguoise,) — Fruit folly an 
inch long, oval, pointed. ^ 

19. Yar. Javaluno. — Fruit bl«.ck-gray, over an inch long, egg-sha.ped, 
somewhat oblique, gradually pointed. Eich in good oil. 

20. Yar. Ficudo. — ^Fetudilla. — Fruit fully an inch long, egg-shaped, 
blunt at the base, pointed at the apexj with black-gray pulp. Good 
both for oil and preserves. 

21. Yar. Nevadillo negro. — Fruit egg-shaped, fully an inch long, with 
turned pointed apex. One of the richest of all varieties in yield, and 
ripens moderately early. 

.Wevjch varieties merging into the Spanish Mnds. 

22. Yar. Angulosa. — Laurine. — For preserves. 

23. Yar. Eoi^pe^.— Marvailletto.^Produces a fine oil. 

24. Yar. Atroruhens. — Salierue. Saverne.^Fruit dusted white. Fur- 
nishes one of the best of oils. 

25. Yar. Yariegata^^MsLvhee, Pigale. Pigau. — Purple fruit, with 
white spots. . 

26. Yar. Le Palma. — Oil very sweet, sparingly produced. 

27. Yar. Atrovirens.-^Fointne^ Punchuda. — Fruit large, with good 
oil. * ' 

28. Yar. Eubican>s. — Rougette. — Seed small, yield annual and large. 

29. Yar. Alba.^Olive blanche. Blancaine. Yierge. — Productive, but 
inferior. 

30. Yar. Caillet Rogue. — Figanier. — Tree small. Fruit large, red. Oil 
good and produced in qua.ntity. 

31. Yar. Caillet Blanche. — Fruit almost white, produced annually and 
copiously, yielding a superior oil. 

32. Yar. Baymet. — Fruit large, reddish. Oil copious and fine. This 
variety prefers a flat country, 

33. Yar. Cotignac. — Fruit middle-sized, blunt. Oil obtained in con- 
siderable quantity, and of excellent quality. 

34. — Yar. Bermillaon. — ^Yermilion.— Yields good table-oil. Tree very 
hardy. 

JAPAN PERSIMMONS. 

During the past twelve years the Department has made various im- 
portations of seeds of the persimmon from Japan, but only in a few 
cases have they reached here in condition to vegetate, wiien young 
the plants sufl^er to some extent during winter ; the points of the 
branches are injured, but they recover as summer advances, and after 
the second winter they are perfectly hardy. There is also quite a 
difference in the seedling-plants, some few remain uninjured from the 
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Start, while others suffer to the extent of being killed to the ground. All 
the young plants have been distributed 5 a few only haiving been planted 
in the grounds some years ago, which are now ten feet and over in 
height, but have so far given no indications of flowering. ' 

It appears that in Japan the persimmon, like our own orchard fruits, 
has long been subject to improvement by culture and selection of the 
best varieties, which are then increased by grafting. The Japanese are 
now in possession of many fine varieties, differing greatly in size, shape, 
and quality; some being oblong, like a huge acorn, others are flat, 
closely resembling both in shape and color a large, red, smooth tomato. 

It may therefore be presumed that the plants raised here from seeds 
would bear the same relation to these improved varieties that seedling- 
apples do to the finest productions of our orchards, and that efforts 
should be made to procure a supply of these grafted varieties directly 
from Japan. 

These fruits are worthy of introduction ; in Japan they are dried in 
the sun and preserved in the same manner as figs, which they very much 
resemble when thus prepared. The fruit is not so astringent as is our 
native persimmon, Diospyros Virginiand. 

VANUJJL 

The opinion prevails that the vanilla-plant can be successfully culti- 
vated in "Florida, and applications for plants and inquiries as to their 
growth and culture are frequently received. 

The vanilla belongs to the family of orchids, and grows wild in Mexico, 
Peru, Brazil, and other parts of South America. It is also found in 
Trinidad, Jamaica, and other West India Islands, and it is exceedingly 
doubtful if the climate of any portion of Florida would prpve guita.blefor 
its profitable cultivation. 

The vanilla is a climbing plant, and is propagaited by cuttings inserted 
near the stems of trees npon which it climbs, adhering to the baj:k by 
its fleshy roots. 

The best marketable pods are supposed tp be produced by the species 
Vanilla planifoUa^ and the principal supply comes from Vera Cniz. 

Assertions have been made that the vanilla-plant grows wild in 
Florida. In answer to requests for specimens, leaves of Liatris odora- 
tissima have been received. This plant has aromatic foliage, and is 
sometimes used for flavoring cigars and tobacco, and is locally known 
as wild vanilla, but it has no relation whatever to the vanilla-pla,nt that 
produces the fragrant pods.of that name.' 

PARAGUAY TEA, 

The Paraguay tea-plant, or mat6-tree of South America, will not, 
probably, flourish in any part of this country. It is a species of ilex, or 
holly, and the prepared leaves form an article of considerable commerce 
in South America, but.has not yet been introduced as an article of diet 
in any other country. Its consumption is said to be steadily increasing, 
and it is probable that it may yet become an article of importation here 
as well as in Europe, if its reputed good qualities are truly reported. 
The leaves contain theine, the bitter principle of tea and coffee, but in 
less quantity than is found in either of these well-known beverages, al- 
though some analyses have placed it equal to coffee in its stimulating • 
properties. 

There are two methods of preparing it tor use. For domestic con- 
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sumption, it is simply dried in tlie sun, the leaves are then broken up in 
small fragments and kept dry until used. In this condition it resembles 
tlie Chinese tea, and is similarly prepared as an article of food. 

For commercial distribution it is mostly reduced to a powdery state; 
the leaves being dried or scorched by artificial heat until they become 
sufficiently brittle to be pounded into powder. Mate is prepared by 
adding boiling water to a small quantity of the powder. 

It is asserted that Paraguay tea can be placed in market at rates 
much below those of coffee, and that it is equal to the latter as a nourish- 
ing beverage. 

CHINESE TEA-PLANT. 

Efforts to popularize the tea-plant are still continued. About 20,000 
plants have been distributed during the year. Arrangements had been 
made for a larger distribution of this plant in the Southern and South- 
western States, but owing to the great reduction made in the appropria- 
tion for this division, they had to be abandoned, and the propagation 
limited to a few. thousand only. 

The expectation that tea may become a staple article of our productive 
industries is not diminished. Improved processes of preparation will 
undoubtedly supersede the expensive hand manipulations that have 
hitherto prevented successful competition with cheap manual labor, and 
as the plant becomes more widely known through these yearly distribu- 
tions, and its hardiness and adaptability to a wide range of climates 
becomes definitely established, public interest will in time be directed to 
its cultivation as an article of commercial value. 

HEDOErPLANTS. 

The jujube-tree, Zizyphus vvlgaris, will form a good protective hedge 
south of the thirty -eighth degree of latitude. It is of rapid growth, 
thorny branches, and pinnate foliage of a bright, glossy, green color. 
As a lawn-tree it is exceedingly beautiful, particularly when covered 
with fruits, which are profusely produced. The cherry-like fruit is of 
a dull red color when ripe, and is used for economic i)urposes m some 
parts of the world, but it is not of much value as an article of food. 

The Chinese tea-plant will make a good ornamental evergreen hedge 
where the climate is favorable to its growth. The periodical clippings 
required to keep it in proper trim could be saved, dried, and utilized. 
The experiment is worthy of trial, if for no other purpose than to ascer- 
tain whether or not this would prove to be a profitable method of gath- 
ering the young shoots and leaves for tea, as seems highly probable from 
the large surface of uniform growths which frequent clippings would 
produce. 

The evergreen Euonymus, JEJuonymus Japonicus, also forms an admi- 
rable ornamental hedge. The plant is easily grown from cuttings' of 
dense growth naturally, but little care is requisite to keep it in good 
condition. 

PHYLLOXERA VASTATBIX, (THE GRAPE-EOOT LOUSE.) 

For several years past considerable attention has been given to the 
grape-root insect, and the injuries it inflicts upon vineyards, both in this 
country and in Europe. Its life-history appears to have been thoroughly 
studied j its curious and somewhat perplexing transformations have 
been elaborately explained by entomologists of both continents, and its 
destructive capacities duly chronicled. 
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Grape- growers possess their full share of that propensity in mankind 
which is manifested in the tendency to shift respousibilities ; and all fail- 
ures in grape-culture, with but Utile ot hesitation, are freely and willingly 
attributed to this diminutive insect. Unless we ignore an almost over- 
whelming amount of clear and direct evidence, it cannot for a moment 
be doubted that the Phylloxera has worked great devastation and caused 
great losses ; but when it is asserted that all failures in grape-culture in 
this country are traceable to its ravages, it then becomes apparent that 
the insect is falsely accused, and that the assertion conveys a flagrant 
error, for which there is no intelligent excuse. 

It has been distinctly stated that the failure of the European grape 
in this country is owing to the ravages of the Phylloxera. With as much 
truth the statement may be made that the failure of the orange-tree on 
the slopes of the Adirondacks is due to. the presence of this insect. 

The true cause of the failure of the foreign grape in ordinary field- 
culture is now so fully understood, that it seems almost superfluous to 
Btate that it is solely due to atmospheric influences, as is clearly shown 
by its successful culture in glass structures in all parts of the country. 

In the spring of 1863 a purposely-rude glass structure was erected in 
the garden of the Department for the purpose of illustrating the cause 
and effects of mildew on the grape-vine. The appearance of this struc- 
ture will be best understood by supposing an inclosure made by placing 
a few glazed sashes against a common board fence. A collection of 
grapes, comprising both native and foreign varieties, were planted two 
feet from and parallel with the front of the house. In due time two 
stems were procured from each plant, one of them being introduced 
nnder the glass roof and the other trained to an upright trellis set four 
feet from the front, fully exposed to the atmosphere. This arrangement 
was maintained for seven years, during which time the branches under 
the glass cover remained in perfect health and annually i)roduced crops 
of well-ripened fruit. On the other side, the branches on the exposed 
trellis, with the single exception of the Concord, were more oi: less 
injured by mildew each season. The lona branch under cover produced 
branches so perfect^ both in size and quality of fruit, as to suggest a 
recommendation for its culture under glass, as published on page 25 of 
the annual report of the Department for the year 1867. The branch of 
this vine on the exposed trellis never ripened a berry, and after strug- 
gling for a few years against mildew, the loss of foliage during summer, 
and the destruction of unripened wood during winter, it ultimately 
succumbed. 

The foreign varieties, Black Hamburgh, Black Prince, and White 
Frontignac, shared the same fate, only more rapidly. Among natives, 
the Kebecca, Maxatawny, and Delaware, on the trellis, occasionally 
ripened a few branches, accordingly as mildew more or less prevailed, 
while the protected branches never failed to ripen perfect fruit. Occa- 
sionally the position of some of the branches were reversed, the inside 
branch withdrawn and fastened to the outer trellis, and its place in the 
house given to the branch it displaced on the trellis, and the result was 
in all instances alike. These are not isolated experiments. Horticul- 
tural literature is replete with corroborative evidence of a similar na- 
ture, and il" the history of every vineyard in America could be minutely 
recorded, it would be found that success followed immunity from mil- 
dew, (or leaf-blights, as some prefer to term it,) or fungoid diseases in 
other forms, and that failures as-surely followed their presence; and the 
statement is not presumed to be made that this intermittent action was 
due to the eriatio movemeats of PhuUomiaL 
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Neither will the claim be seriously entertained that this insect exer- 
cises an influence in promoting the health of vines when their foliage 
is protected, either by a glazed or a boarded covering; that the result- 
ing loss of foliage, disease, and weakness, when the covering is removed, 
is caused by their active presence, and that they again abandon the 
plant, and permit it to assume health and vigor when the protective cover 
is replaced ; if so, then the much-sought-for and highly- valued remedy 
for the Phylloxera is readily obtained. 

The fact that the Phylloxera is found on the roots of sickly or dying 
grape- vines is not to be taken as conclusive evidence that the destruction 
of the plant is solely the work of the insect, since the presence of insects 
upon diseased organisms is of common occurrence both in animal and 
vegetable life. 

It is a significant fact that, if we compare the list of varieties said to 
be least affected by the Phylloxera with the list of varieties least sub- 
ject to mildew, we will find them to be identical. 

The sum of the whole matter, then, appears* to be this: that when 
a grape-vine becomes weakened from successive yearly attacks of mil- 
dew, destroying the foliage, so that the wood or shoots fail to thoroughly 
mature their growth, its vitality is so impaired that what little of life 
remains is easily vanquished by the Phylloxera. 

It has been recommended to graft the lona, Delaware, Catawba, and 
other varieties infested with the root-louse on roots of the Clinton, 
Oporto, Concord, and other kinds that resist its attacks, as a means of 
securing immunity from its ravages. It may safely be predicted that 
the results expected will not be realized- The same causes that ren- 
dered the lona unprofitable on its own roots will render it unprofitable 
when grafted on the roots of the Clinton; audit would not be at all 
surprising if the then weakened roots of the usually robust Clinton 
be found badly infested with the Phylloxera. 

If this method of grafting had proved successful, our vineyards would 
be planted with the most esteemed grapes of the world j but the expe- 
riment has often been made, and as often failed. 

If we look into the history of Europen grape-culture during the past 
thirty years, we learn that previous to the year 1846 the crops were sat- 
isfactory and the wine-producing interest prosperous. In that year the 
grape-mildew made its appearance near Paris, and soon spread over vine- 
yards in neighboring districts, from whence it traveled with great rapid- 
ity over the south of France, Italy, and Hungary. In 1851, it had 
crossed the Mediterranean, invading Algeria, Syria, and Asia Minor, 
destroying the wine-commerce, and bringing ruin to the owners of vine- 
yards. In 1852, it appeared in Madeira, and worked such devasta- 
tion, that in 1856, only 200 pipes of wine were produced as against 
14,000 pipes produced in 1850 in that island. 

The losses incurred and the destruction occasioned to vineyards by 
this malady were beyond calculation ; thousands of acres were aban- 
doned, and in those not utterly destroyed the vines were weakened by 
the disease and produced only inferior crops. About the year 1863, it 
was discovered that the roots of diseased vines were covered with ex- 
crescences, and continued observations proved that this malady was in- 
creasing with fatal rapidity. 

In 1868 a memoir was presented to the French Academy, detailing a 
new disease, which, the writer thought, was " likely to prove more dis- 
astrous than the mildew. This new' enemy was an insect, a minute 
aphide, which formed yellow parasitic patches on the roots of the grape- 
vine." This " new enemy " has since received the name of Phylloxera 
mstatrix. 
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The warty, knotty processes, now so familiarly known as indicating 
the presence of Fhylloooera^ are not by any means a modern production. 
They have long been observed on the roots of grapes; but it is only when 
the plants are otherwise diseased and their normal vitality impaired 
that the insects prevail to a fatal extent. 

Various kinds of Aphides have existed on the roots of plants from 
time immemorial. 

If, as maintained by most entomologists, the leaf-gall-producing insect 
and the root-louse are identical, it further confirms the accuracy of the 
foregoing observations and deductions. Among all the varieties of 
grapes, native or foreign, that have come under observation, I do not 
recall to mind any one kind that has been so frequently or so severely 
attacked by the leaf-gall insect as the Clinton. But this variety is so 
healthy, so exempt from fungoid diseases, tha t all attempts of the insect 
to fatally injure its roots are abortive; a result that may be expected 
of all other varieties so long as they retain a similarly healthy condi- 
tion. 

For the past two years or more my time has been largely devoted to 
duties devolving upon me as representative of the Department on the 
board on behalf of United States Executive Departments at the Inter- 
national Exhibition, 1876. These duties have been somewhat arduous, 
but I have not permitted them to interfere, except when altogether un- 
avoidable, with my daily duties in the Department. 

WILLIAM SAUNDEES, 
Superintendent of Gardens and Grounds. 

Hon. Frederick Watts, 

Commissionern 



REPORT OF THE BOTANIST. 

Sir: I have the pleasure of presenting the following report of the 
work of this division during the past year : 

A large amount of time and labor has been given to the preparation 
of the collection of sections and specimens of forest-trees of the United 
States. This collection constituted.a conspicuous feature of the display 
of this Department in the Government building during the recent Cen- 
tennial Exposition, and was appreciated and commended by the most 
intelligent citizens of our country, and was an object of careful study 
by many of the representatives of foreign countries. It has often been 
stated that the Government building was one of the most instructive 
and interesting features of the exhibition, and it is also conceded that 
this Department contributed its due proportion to that display. A 
number of scientific men, who had part in the representation of different 
countries at Philadelphia, made requests to be furnished with duplicate 
specimens of our forest- woods, and also botanical specimens of our native ( 
plants, for the scientific societies of their respective countries. In ac- \ 
cordance with these requests, there was prepared and delivered before \ 
the close of the Exposition boxes of specimens from the duplicates be- \ 
longing to this Department for the following countries, viz: for Brazil 2 \ 
boxes, for the Argentine Eepublic 1 box, for Russia 1 box, and for New \ 
South Wales 1 box. \ 

More recently a box of specimens has been forwarded through the ^ 
Smithsonian Institution to the Eoyal Herbarium at Kew, England* / 
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Eight sets of plant duplicates are now being prepared as rapidly as pos- 
sible for further distribution, a part to colleges in this country, and a 
part for foreign institutions. The duplicate wood sections are also being 
prepared for distribution. 

Of the very large contributions which were made to the United States 
by foreign governments represented at Philadelphia, a considerable por- 
tion comes to this Department, and will serve not only to greatly enrich 
our Museum and Herbarium, but there are quantities of some of these 
objects in duplicates, which, it is understood, are to be divided and pre- 
pared for distribution to various museums and institutions of learning 
in this country. This will involve a large amount of work for this 
division, but the benefits to be conferred upon the cause of education 
through this me.ans will be well worthy of the labor and expense. 

As a result of the centennial collection of forest-trees, much informa 
tion has been gained respecting species hitherto imperfectly known, and 
several species have been obtained which were betbre unknown to our 
flora, the particulars of which are given in the Catalogue of the For- 
est-Trees of the United States, which was published by this Depart- 
ment to accompany and illustrate the collection. 

The Herbarium has also been greatly enriched by collections of plants 
made in connection with the procuring of the forest-tree specimens, and 
also by the purchase of a large number of rare and new species of the 
Sierra Nevada Mountain region. 
Respectfully, 

GEO. VASEY, Botanist 

Hon. Frederick Watts, Commissioner. 



MICROSCOPIC INVESTIGATION. 

By Thomas Taylor, Microscoput. 

During the past year a large portion of i;ny time was devoted to the 
preparation of a series of water-color drawings for the Centennial Ex- 
hibition, having in view, to a limited extent, the illustration of objects 
connected with the usual work of the Microscopic Division, a large pro- 
portion of which represents the leading types of the genera of micro- 
scopic fungi. Another section of the eihibit presents the results of 
original investigations upon chemical tests for flax, cotton, ramie, silk, 
wool, hair, and both animal and vegetable cellulose ; and still another 
series illustrating the principal vegetable starches, to the number of 
about one hundred varieties. These drawings present highly magnified 
views of these microscopic objects, including those most important in 
economic mycology, especially the fungi commonly known as molds, so 
destructive to vegetation. The edible and poisonous mushrooms are 
distinguished in one class of these drawings. 

MUSHBOOMS. 

The importance of the mushroom as an article of diet has never been 
properly understood in the United Stated, nor is it generally known how 
abundant our supply of edible mushrooms is. Many of those popularly 
supposed to be poisonous are not merely innoxious, but highly nutri- 
tious, containing as they do many of the elements of animal food. 

In France, Germany, and Italy the mushroom forms so important a 
part of the food of the people that one distinguished writer has spoken 



PLATE II. 




Penicillium crustaceuin, Lk. 




AsPERaiLLUS glaucus, L. 

a.— Nak size. b ami c— Threads magnified, 

f?.— Capitulum in section x 500. c— Spores x 500. 

Aspergillus MicJieli.—A genua of^ Macedines ( Hyphomycetoua fungi) fonninf common 
molds, such as the blue of cheese. I have found frequently on moldy chee^ in comT)ination 
with AspergUlus, PeniciUtum glauewm, AspergiUus has been found to produce a secondary 
form of fruit, being that forming the subject of the genus Eurotium. 
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of it as the " manna of the poor,'' In Transylvania the oyster-mush- 
room is so abundant, and is so largely used, that tons of it may often be 
seen in the markets ; and in some parts of Germany the Morel-mush- 
room is so popular, that the people, finding it to grow best on a soil 
trea ted with wood-ashes, were a<3customed to burn down portions of the 
forests in order to secure favorable spots for its cultivation ; a practice 
whi«ih the government ultimately found it necessary to interdict. 

It is hoped that the collection of drawings, which has been made with 
so ■ luch care, will serve to call public attention to the value of the mush- 
roo a as an article of food, and at the same time furnish means of dis- 
criminating between the poisonous and edible varieties of the plant. 

Particular pains have been taken to represent the last-named class of 
pi nts as fully aa possible, a number of collectors having been em- 
pl yed for the purpose in various parts of the United States. Among 
thjse may be mentioned Professor Peck, of New York, who, in that 
State alone, gathered no less than eighty species of mushrooms, includ- 
ing several which are new to science. The specimens furnished by Pro- 
fessor Peck are admirably copied, and colored to nature. There are also 
several excellent photographs made from specimens furnished by various 
collectors, representing different genera and species of the same class of 
plants. 

Another series of drawings illustrates the action of pear-tree blight, 
showing the effects of the chemical changes which take place in the 
interior structure of the tree under the attacks of the fungus to which 
this disease is due. The disease of plum and cherry trees, known as 
"black-knot," is illustrated in a similar manner, some of the drawings 
exhibiting it as it appears to the naked eye, while others show in detail 
its distorted, woody structure. The fungus which produces it is also 
shown at various stages of its growth. 

The fungus Peronosj^ora infestansy which causes potato-rot, is illustrated 
in the various stages of its growth. There is also a series of drawings 
of its "resting-spores," recently discovered by Prof. Worthington Smith, 
and so named from the fact that they remain for months in a stationary 
condition, or, in other words, rest for that time without germinating. 

There is an interesting series of drawings, representing, as seen 
through the microscope, the mold of bread, cheese, jellies, &c., and illus- 
trating their habits of growth, a knowledge of which may often be 
useful in preventing beer or milk from souring and wine or bread from 
becoming " ropy." 

One of the most curious of the cryptogamio plants is the Protococcus 
nivalis, which, we believe, was first found by Captain Parry, during his 
northern exploration, and to which was given the name of " red snow," 
from the fact that it gives its own red color to the surface of the snow 
on which it grows. This singular little plant is represented by several 
drawings of exquisite finish and color. 

The fibers of hemp, flax, jute, ramie, esparto-grass, and Australian 
flax, as well as wool, silk, calf 's-hair, and the hair of the Cashmere and 
Angora goats, are exhibited as seen through the microscope, both in 
their natural condition and under various forms of chemical action. In 
the course of my investigations on this subject, I found a number of 
new chemical tests by which the presence or absence of certain of these 
fibers in every fabric may be determined. This series of drawings will, 
therefore, be of considerable interest to manufacturers of textile fabrics, 
to dealers in that class of goods, and to the Government, which, besides 
being an extensive purchaser of clothing for the Army and IJavy, is 
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largely interested in determining correctly the materials composing the 
fabrics which pass through the custom-house. 

There are a number of drawings illustrating the methods employed 
by me in detecting tho presence of animal and vegetable starch and 
cellulose in various- parts of the animal <economy. The investigations 
to which these drawings relate are still in progress, but the great ma- 
jority of the drawings relate to the leading families, orders, and genera 
of cryptogamic plants or fungi, of which by far the greater number are 
microscopic in size. The latter are often visible to the naked eye when 
massed together in large numbers, presenting, in some cases, the appear- 
ance of a pigment on the surface of the plants upon which they fasten. 
In such cases the microscope sometimes reveals millions of spores to the 
square inch. The ravages of these minute vegetable organisms are in- 
credible in their extent. The potato has at times been threatened al- 
most with extinction. Grasses have been affected by them, and the 
cereals throughout large districts have at times suffered blights so 
serious and so often repeated, that the farmer has been almost ready to 
abandon their cultivation in despair. Fields of hops, vineyards, and 
orchards have, withered under their blighting touch, and in lower lati- 
tudes they have assailed coffee-plantations and groves of orange, lemon, 
and olive trees with equally fatal results. Even the hardy forest-trees 
fiave not in all cases escaped their devastating inffuence, and at the 
present moment many of the stately maples in the public grounds of 
our cities are withering under the insidious attacks of these minute 
destroyers. In short, there is hardly any department of agi'iculture, 
horticulture, or forestry that can claim exemption from their ravages j 
and the importance of a correct knowledge of their characteristics, 
modes of propagation, and development, and the conditions under which 
they tend to flourish or decay, can hardly be overestimated. As a con- 
tribution toward the dissemination of such knowledge, the collection 
just described possesses a high practical value. 

No large collection of well-executed drawings of cryptogamic plants 
has heretofore existed in this country ; but by the assistance of Dr. M. 
C. Cooke, of London, and others, I have been able to supply the defect, 
and have formed a collection which will be of permanent value to my- 
cological science in America. The drawings, nearly all of which were 
made from nature for the special purpose to which they are now des- 
tined, exhibit a high degree of delicacy and finish. 

Mushrooms in their composition more nearly resemble flesh than any 
other vegetable. Dr. Marcet proved that, like animals, they absorb a 
large quantity of oxygen, and give out in return carbonic acid, hydro- 
gen, or azotic gas. Chemical analysis demonstrates the presence in 
their structure of the several components of which animal matter is 
formed, many containing sugar, gum, resin, fungic acid, various salts, 
albumen, adipocere, and ozmazone, which last " is that principle which 
gives flavor to meat-gravy," according to Dr. Badham. 

Fungi are applicable to other than culinary uses, though their most 
important use is the gastronomic one. To obviate the difficulty arising 
from the prejudice against the wholesomeness of any mushroom, Mr. 
Berkeley recommends a good quantity of bread to be eaten with them. 
He is of opinion that mushrooms are only indigestible when eaten alone 
or in imprudent quantity. Of course this remark applies equally to any 
sort of mushroom, though it is made with reference to the one in famil- 
iar use. 

As an indirect but very important article of diet, the tiny fnngus 
known as yeast stands pre-eminent. It is composed of globular cells, 
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CONIOMYCETES— GCEOMAGI. 




Lecythea Kosse, Lev, 

rt. — Nat. size, h, — Cysts eularged. c. — Soction of same, d-— Spores 
and cysts x 500. e. — ^Free spores x 500. 

On living Roao Leaves. 
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UsTiLAao Segetum. 



'a.— Nat. size. J. — ^Infected grain enlarged, c. — Spores x 500. 
d. — Spores germinating furtlier magnified. 

On Cereals and Grassea 
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which produce other cells with incredible speed, and the interchaoge of 
fluids on either side of the membrane is the cause of the fermentation. 
German yeast is formed of the dried globules. 

The Folyj^oYus hetulinus makes very superior razor-strops, its substance 
containing minute crystals ; the Polyporus squamosus is also good for this 
purpose, if cut from the tree in autumn, then flattened in a press, rubbed 
carefully with pumice, cut into slices, and each slice fastened to a wooden 
stretcher. The Polyporus fomentcurius forms the amadou of commerce, 
formerly used only as "German tinder," but now applied — .by, at any 
rate, one medical practitioner — in sheets to protect the backs of bed- 
ridden patients. Gleditsch relates that the poorer inhabitants of Fran-* 
conia stitch it together and make garments of it. Polyporus ignarius is 
used as snuif in the north of Asia. Polyporus officinalis was formerly 
used as medicine, but is so employed no longer. Polyporus sulphureus 
furnishes a useful dye. Goprinus atramentarius may be made into ink. 
Amanita muscarius furnishes poison for vermin, and is an ingredient in 
some intoxicating liquors. Wood impregnated with the metallic green 
spawn of the Peziza is of great value in the delicate inlaid work known 
as Tunbridge ware. A small fungus belonging to the Ascomycetes class, 
and known as ergot of rye, furnishes a powerful and useful medicine, 
though in the hands of the ignorant it is an extremely dangerous poison. 
Mr. Berkeley suggests that decayed fungus would form good manure. 
Such being the case, it would be well worth the trouble to let the laborers' 
children collect them and throw them into a heap, like dead leaves, for 
leaf-mold; thus even the poisonous species might be utilized. 

How TO GROW MUSHROOMS. — Having received many communications 
asking for information in relation to mushroom culture, we append the 
following descriptive answer from the pen of Mr. Wiiiiam Saunders, 
Superintendent of the Propagating Gardens of this Department, who has 
given much practical consideration to the subject. Many persons sup- 
pose that there is a great difficulty in cultivating edible mushrooms, and 
they believe that there is a mysterious secret connected with their propa- 
gation known only to a few: 

The poisonous properties of many species of fungi, and the difiSculty of distinguish- 
ing the good from the bad, militate against them, and render it necessary to be cau- 
tious in making them an article of food. Nevertheless, mushrooms are very generally 
esteemed when properly cooked, and are nutritious when used in moderation. Chem- 
ically they have more resemblance to flesh than any other vegetable. In some parts 
of Russia it is said that the peasantry depend on mushrooms and bread for the greater 
part of their sustenance. They employ about fifty kinds of fungi as food. In Rome 
there is an inspector of mushrooms, who attends the market as a guarantee for public 
safety; and, strange to say, our common edible mushroom {Agaricua campestnn) is in- 
terdicted. Specimens of it brought to the fungus market are sent under escort and 
thrown into the Tiber. 

. It appears from the remarks of mycologists that the msgority of mushrooms are 
harmless ; the poisonous varieties being the exception, the innoxious and esculent the 
rule. But the difficulty lies in the selection, as we have no defiruite guide to point out 
what sorts are, or what are not, poisonous. Even some of the wholsome kinds acquire 
noxious properties when grown under peculiar pircumstances. Soaking in vinegar 
destroys many of the poisonous qualities, if present. Cooking also removes the dele- 
terious properties from many^hat would be unsafe to be eaten in a raw state. Various 
tests have been recommended. The presence of a Iree acid has been considered a sign 
of harmlessness. This is found not to be conclusive, as many, good and bad, will red- 
den litmus paper. Cpoking them with a silver spoon, under the impression that, if 
bad, the spoon will change its color, is also an eiToneous idea. Selecting by color has also 
its disadvantages. Many of the most noxious species are of a snowy whiteness, while 
others of a less tempting color are perfectly harmless ; so that great care and experi- 
ence are requisite to discriminate those that can be eaten with safety. 

The Agaricus camjpestriSj or common mushroom, is the only species that is generally 
grown artificially. It is thus botanically described : Stipes (or stalk j two or three 
inches .in length, white, solid, fleshy, furnished with an annular veil, (a thin mem-s 
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braneous substance encircling the stalk.) Pilens (cap, or edible part) fleshy, dry, con- 
vex, convexo-plane, white, changing from yellowish to brownish. Gills (thin parallel 
plates underside of the cap) free, ventricoae (swelling tinequally on one side) pink, 
changing to deep purplish brown. Flesh (internal substance) white. 

There are several species of the Agaricus besides the preceding, and also a few 
varieties of the A. cavipestris, that are sometimes grown for the table. It is unnecessary 
to describe them here, as those who purchase spawn need be under little apprehension 
of receiving a spurious article ; at least so far as my experience goes. I have never 
been disappointed in this respecc. So far from there being any difficulty in growing 
them, I venture to say that not one in fifty who make the attempt will iail. Of course 
some little af^ention is requisite, as with everything else artificially circumstanced. A 
knowledge of the condition under which they are most plentifully tound in nature will 
be. of material assistance to the grower. In very dry seasons, mushrooms are most 
plentiful in low situations, on rather strong soils ; on the contrary, should there be 
much wet, they are more abundant in uplands and drier localities. A continuance of 
warm, dry weather, followed by slight showers, and a hazy, still atmosphere, brings 
them most profusfily. These considerations are worthy of being kept in mind in their 
artificial culture. There is no particular season for making a mushroom-bed. In win- 
ter it requires to be under cover, and in summer the difficulty lies in keeping it cool 
and moist. Autumn is perhaps the best season for making a bed out of doors ; and, if 
a constant supply be an object, a bed should be made up in some spare cellar about thd 
beginning of November. 

Before entering into the details of management, it may be useful to make a few re- 
marks upon tbe propagation of spawn. Summer is the best time for performing this 
oporatiou. Procure some horse-manure; if there is a sprinkling of short litter with 
it, so much the better; cow-dung and light loamy soil, or road scrapings, in about 
equal proportions ; it is not particularly necessary that they should be in exact quan- 
tities. I mention this in passing, as an idea sometimes gets abroad that, unless every- 
thing is mathematically adjusted by number or weight, it would be folly to expect a 
satisfactory result. Wash these ingredients together with water into a thick mortar, 
and spread it out three inches in thickness in an open shed to dry. As soon as firm 
enough, cut it with a spade in squares of seven or eight inches, set them on edge, and 
turn them occasionally to facilitate their drying. When they will admit of being 
handled with safety, out with a knife two or three holes, about two inches in diameter, 
little more than half through the brick, and fill each hole with good spawn, plastering 
it over with a portion of what was out out. They should now be left until quite dry. 
Have ready a quantity of fermenting manure which has been well sweetened by fre- 
quent turnings. Spread a layer of this six or eight inches in thickness, and build tho 
bricks on it with the spawned side uppermost, drawing the pile up to a point ; then 
cover the whole with warm manure. A genial warmth of about sixty degrees will be 
sufficient to cause the spawn to run through the whole of the bricks. When this takes 
place the process is ended. The brick can be laid aside in a dry place, and the spawn 
in them will keep good for years. 

Mushroom-beds out doors may be made of any material capable of producing a mild 
heat by fermentation. Stable-manure is best, taking long and short as it comes to 
hand, and tossing it into a heap to ferment. When it becomes sufficiently heated, turn 
it over, bringing the rougher portions into the center. This should be repeated until 
it is well mixed and equally rotted. The object is to bring the whole into an equal 
state of fermentation without rottenness, to drive off excessive moisture, and subdue 
the burning ht-at with the least possible loss of the essential gases. If a third part of 
old hot-bed manure is mixed with it, it will moderate the heat and give the bed a con- 
sistency thai it would not otht rwise possess. Having it in readiness, choose a spot for 
making the bed ; if under the shade of a tree, so much the better. Mark out the ground 
four or five feet wide, and of a length to correspond with the quantity of manure. Com» 
mence by throwing in a layer of the least decayed portions of the dung ; then build the 
whole up in a rounded ridge three feet high. It must be equally and firmly beat down, 
that it may produce a mild, equable heat. Pushing in a few stakes at intervals all 
round and drawing f.hese out occasionally, and at the same time feeling them with the 
hand, will afford a tolerable estimate of the interior warmth. The heat should never 
exceed ninety degrees after the bed is put up. If likely to get warmer than this, noake 
holes all over it with a stout stake, and when the heat subsides to between seventy 
and eighty degrees, it is ready for planting the spawn. Beat the bed evenly all round, 
and insert the spawn just below the surface, in pieces the size of a hen's egg, twelve 
inches apart ; then cover it over with a layer of strong, loamy soil two inches in thick- 
ness, beating it firmly and leaving it quite smooth. To prevent accident from over- 
heating, it should be only partly soiled at first — say, half-way up — covering the whole 
some days afterward. To prevent the soil from cracking in dry weather, a thin cov<^r- 
ing of short straw or hay may be thrown over it ; very little watering will be neces- 
sary. When it is found requisite to moisten the surface, let water pass through a fine 
rose on the outside of the covering, which is preferable to applying it directly on the 
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TiLKETiA carie^^, Tul. 

a, — Infected grain, nat. size. 6. — Section of grain enlarged, c. — Spores s 500. 
d. — Spore X 1000. e. — Germinating Spore. /. — Secondary Conjugating Spores. 

— Secondary Spores. A. — Sec®ndary producing Terfeiary SporeiB. i. — Tertwry 
Spores again germinating. 

In kernels of Wheat. 
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PoLYTHRiATumi Trifolii, Kze. 

a.— Nat. size. b. — Tuft enlarged, c. — ^Threads and Spores x 500. 
On living Clover, 
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bed. Shonld the bed be made np abont the middle of Angnst, mnshrooms may be ex- 
pected toward the end of September, from six weeks to two months after spawning. 
When the nights become cold, the covering should he increased, and to guard against 
damp, chooee a clear day, occasionally turn oif the covering, remove all decaying mat- 
ter, and when all is dry, cover as before. It will keep in bearing for two months or 
more, if the interior heat is preserved by additional covering. 

VariouR schemes may be resorted to for obtaining mushrooms in winter. Those who 
have a greenhouse may make a bed in the farnace-room, if they desire to do so, taking 
advantage of the heat that escapes from the furnace. A good supply may be had from 
a bed formed underneath the plant-stage, provided the drippings of water from the 
pots above be guarded against by boards or water-proof cloth. Portable boxes, three 
or four feet long, two feet wide, and one in depth, filled with horse-manure, and 
spawned in autumn, being set in a dry place, will, when soiled over in rotation, and 
placed in the warm end of a greenhouse, afford a moderate supply. Even good sized 
nower-pots may be thus prepared, and a few introduced at intervals. The equal tem- 
perature of an underground cellar or root-room is very suitable for the growth of this 
esculent. In such a place mushrooms may be had the whole year from successional 
beds without much trouble or expense. The best crop I ever saw was in beds on eoich 
side of a close shed, with a row of fermenting manure between them. The frequent 
turning over of the manure fiUed the place with an agreeable moisture, and obviated 
the necessity of watering. The ammonia disengaged by this process was also decidedly 
beneficial. Shelves four feet long and one in width, rising one above another, wiD be 
found economical where space is limited. Where an ample and constant supply is de- 
fiired, it is better to erect a structure on purpose. This need not be a costly affair. A 
house thirty feet long, ten wide, and ten high to the ridge, built with timber, would 
not be expensive. Allowing three and a half feet on each side for beds, there would be 
three feet in the center for a path, underneath which a flue or hot- water pipes should 
be placed. By having a bed on the surface, there would be space for two tiers of 
shelves on each side, affording, in all, upward of six hundred. square feet of surface for 
growing th« crop. This would be sufficient for a constant supply the whole year 
Means should be provided in the roof for light and ventilation. Four windows, three 
feet square each, would be sufficient for this purpose. 

The principal material for forming beds in winter or at any season, on shelves, 
fihould consist of horse-manure, with a little short litter intermixed. As this is col- 
lected, spread it out thinly to dry, turning it over frequently to prevent violent heat- 
ing. The object is to get it into a dry state without decomposition. When it is in this 
latter condition, commence making the bed, by throwing in the manure to the depth 
of three or four inches, and beat it firm with the back of a spade, or, what is more 
expeditious, with a flat, heavy board, having two handles to work it with. Proceed 
in this manner until there is a depth of ten inches or so, firmly beaten ; then insert the 
spawn just below the nurface as before. Insert the bulb of a thermometer into the 
bed, and should the heat rise above eighty degrees, bore holes eight or nine inches 
apart all over it. When the temperature is about seventy-five degrees, cover the sur- 
face with two inches of strong turfy loam, well beaten, leaving the surface smooth and 
level. The atmospheric temperature may range from fifty to sixty degrees, with pro- 
portionate humidity. A sprinkling of short hay laid over the bed will keep it moist 
Where it is found necessary to moisten the surface, apply the water on the hay, which 
is preferable to watering directly on the surface of the soil. Pass it through e, syringe 
or fine-rosed watering-pot, observing to use the water a few degrees warmer than the 
temperature of the house. It is better to give it frequently than too much at a time. 
If duly attended to, mushrooms will be gathered in six or seven weeks, and keep in 
bearing for two or three months. An occasional watering with weak, clear manure- 
water will prolong their duration. In gathering the crop, the mushrooms should be 
twisted up as far as possible without disturbing the young ones around. When cut. 
over, the remaining part of the stem is liable to hurt the others from its decomposi- 
tion. 

Edible fungi. — As it is highly important to be able to distinguish the edible from 
the poisonous fungi, I herewith submit a list of the former, as tested by one of the 
highest authorities on this subject, Dr. Curtis, of North Carolina: 

AgaricuSj {Amanita.) — casareus, strobiliformis, rubescens. 
Lepiota. — ^procerus, ra^hodea, excoriatus, mastoideus. 
Armillaria. — melleus. 

Tricholoma.—Russvday frumentaceus, hypopithyns, Columbetta, castus, albellus, con- 

Bccialbus, person atus. 

CUtocybe. — nebularis, odorus, giganteus, cespitosns. 

CollyMa. — ^radicatus, esculentus. 

Pleurotus. — ulmarius, tessulatus, Pometi, glandulosus, ostre^itus, salignus. 

Volvaria. — bombycinus, specioeus. 

CUtopilus. — Prunulus. 

Fholiota. — squarrosus, mntabilis. 
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Psalliota. — campestris, arvensis, ainyg;dalinii6| cretacens, BylYatioms. 

Coprinus. — comatus, atramentariua. 
Cortinarius. — infractus, violaoeus. 
Cori inarms, — ^pholideus, cinnamomeuSy castanens. 
JTg?frophoru8. — chrysodon, ebumeus, pratensis. 

Lactarius. — tormiDosiis, insulsus, piperatus, deliciosus, volemus, Bubdaloifl. 

Iiu88ula. — adusta, lepida, virescena. 
Bussula. — ochroleuca alutacea. 
Caniharelhis. — cibarius. 
Maraamius. — oreades, scorodonius. 

Boletus. — luteus, elegans, llavidus, collinitua, granulatas, bovinus, Bubtomentosos, 
edulis, versipellis, scaber, castaneua. 
Pol^pyporuSj (1, Mesopus,) — leucomelaa, ovinua, poripea. 
Merisma.—frondosTLB, criatatus, confluena, gigantenai sulplmreaBi berkeleii. 

Fistulina. — hepatica. 

Hydnunif (1. J/esoputfO—- iiabricatom, Bubaqnamosuniy laeyigatom, repandnm, rufes- 
cens. 

Merisma. — coralloides, caput-Medu8». 
Sparisais. — criapa, laminosa. 

Clavaria, (Eamaria.)—ii.aiVSLy botrytia, faatigiata, muacoidea, tetragona, cristata, ru- 
gosa, nli^^inea, macropns, subtiliS) pyxidata, aurea, formoaa. 
TremeUa. — foliacea, mesenterica. 

Dr. Curtis says that hill and plain, mountain and valley, woods, fields, 
and pastures, swarm with a profusion of good nutritious fungi, which 
are allowed to decay where they spring up, because people do not know 
how,- or are afraid, to use them. "By those of us who know their use, 
their value was appreciated, as never before, during the late war, when 
other food, especially meat, was scarce and dear. Then such persons as 
I have heard express a preference for mushrooms over meat had gener- 
ally no need to lack grateful food, as it was easily had for the gathering, 
and within easy distance of their homes, if living in the country. Such 
was not always the case, however. I remember once, during the gloomy 
period when there had been a protracted drought, arid fleshy fungi were 
to be found only in damp shaded woods, and but few even there, I was 
unable to find enough of any one species for a meal, so, gathering of 
every kind, I brought home thirteen different kinds, had them all cooked 
togther in one gr^nd pot pourrlj and made an excellent supper.'' 

One important use to which several species of fungi can be applied is 
the manufacture of catsup. For this purpose, not only is the mush- 
room, Agaricics campestris^ and the horse-mushroom, Agaricus arvensis^ 
available, but also Agaricics ruhescens is declared to be excellent for the 
purpose, and a delicious, but pale, extract is to be obtained from Ma- 
rasmius oreades. Other species, as Coprinus comatus and Coprinus 
atramentariua^ are also available, together with Fistulina hepatica and 
Morcehella esculenta. In some districts, when mushrooms are scarce, it 
is stated that almost any species that will yield a dark juice is without 
scruple mixed with the common mushroom, and, it should seem, without 
any bad consequence, except the deterioration of the catsup. There is 
an extensive manufacture of catsup conducted at Lubbenham, near 
Market Harborough ; but the great difficulty appears to be the preven- 
tion of decomposition. Messrs. Perkins receive tons of mushrooms from 
every part of the kingdom, and they find, even in the same species, an 
immense difference in the quality and quantity of the produce. The 
price of mushrooms varies greatly with the season, ranging between one 
penny and sixpence per pound. Messrs. Perkins are very careful in 
their selection ; but little discrimination is used by country manufacturers 
on a small scale, who use such doubtful species as Agaricus lacryma- 
bundus with Agaricus spadiceus, and a host of allied species, which they 
characterize a« nonpareils and champignons. In the eastern counties 
Agaricus arvensis has the preference for catsup." 
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MICROSCOPIC CENTENNIAL COLLECTION OF FUNGI. 

We propose to publish, from time to time, in the monthly and annnal 
reports of the Department, copies of the water-colored drawings of the 
centennial collection of microscopic fungi, edible and poisonous mush- 
rooms, textile fibers, &c., comprising the exhibit of the Microscopical 
Division of this Department. As this collection was made under the super- 
vision of some of the most noted cryptogamists of Europe and America, 
and represent some of the most common types of fungi, it is believed it 
will prove of great interest to students of botany generally, and partic- 
ularly to the instructors of botany in the schools and colleges of agri- 
culture of the United States. 

We make our first selection, blue mold, Penicillium crustaceum^ from 
a class of common molds which are frequently found on moldy bread 
and other articles of food, and appear of various colors, blue, green, 
red, yellow, white, black, &c. Blue mold (P. glaucum) is supposed to 
have intimate relations to fermentation: a represents the appearance of 
this fungus to the naked eye on a piece of bread; &, tuft enlarged; c, 
threads enlarged, 420 diameters; (Z, apex X 620; chain of spores 
further magnified; /, spores germinating. 

CONIOMTCETES USTILAGINEI. — TJstilaginei is the name given to a 
family of Coniomycetes fungi related to the Uredinei, generally dis- 
tinguished by their growing in the interior of the organ (especially the 
ovaries and anthers) of flowering plants, causing deformity, absorption 
of the internal tissue, and its replacement by a pulverulent substance 
consisting of the spores of the fungi. In the earlier stage, the infected 
orgin exhibits either a grumoua mass, or an interwoven filamentous 
mycelium, from which acrogenous spores arise; finally, the mycelium 
disappears, and a dark-colored (often fetid) powder remains, composed 
entirely of the spores, which are simple. 

Ustilago segetum^ a genus of Vstilagineiy frequently found on cereals 
and grasses, forming the blight called smut of com, commonly infesting 
wheat, oats, barley, and other grasses, filling the ears with a black 
powder of smooth spores about of an inch in diameter, in corn 
sometimes about twice as large in the varieties attacking species of 
Bromus. The smut of maize, U. maidiSj haa minutely echinate spores 
of an inch in diameter. Sedges are infested by U. oUvacea with 
olive-colored spores. U, antherarum^ growing in the anthers of Garyo- 
phyllacecBj has violet-colored spores. Many other species are described 
by Tulasne.* 

PHYLLOXERA. 

The following letter, accompanied by specimens of the grsb^e phylloxera 
was addressed to the Commissioner of Agriculture by Dr. 0. Jaqufeme, 
of France : 

Maiusrelles, September 26, 1876. 

To the Commissioner of Agriculture : 

Sm : I have the honor to send you, by post, some specimens of the Phylloxera vaeta- 
trix and some of the grape-roots which have been attacked by that insect ; of the rav- 
ages of which, in France particularly, you are well aware. It -is alleged, I believe 
unjustly, that we are indebted to your country for this destructive evil, the Phylloxera 
having been brought to this country in the first importatioii of American vines. By a 
comparison of our insects with yours, you can judge whether they are the same species. 
Please send me some specimens of your Phylloxera, and give me the particular habits 
of the insect. 

The habits of ours are as follows : 

1. During the summer, the wingless females remain about four months upon the roots. 
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2. In October, some of the females, after metamorphosifl, taking; flight from the 
ground, ascend to the stems of the vines, where they deposit their eggs. 

3. The eggs, which are called winter-eggs, are hatched in the spring. 

Yours, &c., 

C. JAQUJaiE. 

The specimens of Phylloxera vastatrix alluded to arrived safely, and I 
mounted the best of them in balsam. Having good specimens of the 
American Phylloxera on hand, I selected two of them and also two of 
the foreign species, and had them photographed. The French Phylloxera 
appears to be smaller than the American. The same objective was used 
for both specimens, and they seem to be identical. Photographs have 
been forwarded to Dr. 0. Jaqu^me, Marseilles, France. Since the receipt 
of the specimens no opportunity has occurred to enable me to make any 
outdoor examination of the habits of the American Phylloxera'^ and, 
moreover, the grape-vines of this section of our country are seldom 
injured to any appreciable extent by this insect. 

Fig. A represents a top view of the French Phylloxera vastatrix, and 
B a profile of the same; and C and D represent two views of the American 
Phylloxera. 

EUCALYPTI. 

The preservation of medicinal alkaloids from fermentation is a sub- 
ject of much interest to the medical fraternity, hence the following 
inquiry addressed to the Commissioner of Agriculture by Dr. Wm. H. 
Boss, of this city : 

1019 F Street. N. W., 
Washingtorif D. C, December 11, 1876. 
Sir : My attention having heen lately called to the properties of infusions of leaves 
of Evmlypii to preserve medicinal 'alkaloids from fermentation, I would suggest that 
this be niade a subject of examination by the Microscopist of your Department, with a 
view to ascertain their general bearings as an antifungoid and deodorizer. 
Very respectfully, 

WM. H. ROSS, M. D., 
Professor of Materia Mediea and Therapeutics, University of GeorgetowUf D, C. 

In consideration of the preceding request, I made a series of experi- 
ments with eucalyptol and other essential oils, as follows: Twelve 
glass jars, each holding one quart, were arranged side by side. In six 
of them I placed a quantity of the leaves of several species of the JSu- 
calyptus, taking care that each jar should contain the leaves of a dis- 
tinct species. The jars were then filled with pure water. Ground stop- 
pers were used to exclude air and dust from the solution. Each jar was 
numbered, respectively, from one to six. No. 6 contained leaves of the 
Eucalyj^tus globulus. Seven other jars, numbering from seven to thir- 
teen, were filled with solutions, and various plant-leaves, as follows : 
No. 7 contained a solution of sulphate of quinine in the proportion of 
about 3 per cent, of the alkaloid. In this solution I immersed a foreign 
grape leaf. No. 8 contained a grape-leaf and pure water ; No. 9, a grape- 
leaf and pure acetic acid; No. 10, equal parts water; No. 11, a large 
cinchona-leaf and a weak solution of the essential oil of the Eucalyptus 
globulus, made by immersing a few leaves of that plant in pure water, 
by which the water became impregnated with the oil. No. 13 contained 
water, a grape leaf, and about half an ounce of the flowers of sulphur. 
At the termination of ten days I found that nearly all the plant-leaves 
had fermented ; the exceptions were those contained in numbers 6, 9, 
10, 11, and 13. Although eucalyptol oil is very sparingly soluble in 
water, its weak solutions prove highly antiseptic and deodorizing ; and 
when the amount of albuminoids held in solution is reasonably limited, 
they are preserved. Solutions of the alkaloids, and some of their medic- 



MIGBOSCOPIC INVESTIGATION, 



83 



inal preparatianS) may, therefore, be preyented from decaying by fer- 
mentation when alcohol cannot be used snccessfally with them. 

The foregoing results induced me to extend my experiments to other 
well-known essential odorous oils, first, to ascertain their relative value 
as antiseptics and deodorizers ; second, whether their oxidizing power 
is proportional to the strength of their odors ; and, third, their imme- 
diate chemical action on the soluble alkaline sulphides of potassium 
and ammonium. For this purpose I arranged a series of test-tubes, 
about U.'u inches in length by one in diameter, each of which I filled to 
within half an inch of the top with water, adding a few drops of an 
essential odorous oil, combining the mixture as well as could be done 
by shaking it. . All of the essential oils are sparingly soluble in water. 
In this series of experiments I used the oils of bergamot, spearmint, 
cloves, caVaw^y, cinnamon, lavender, peppermint, lemon, winter-green, 
rosemary, origanum, and cajeput. The results demonstrate that sev- 
eral of them decompose the sulphide of potassium quickly, while others, 
although highly odorous, are slow deodorizers, and do not seem to de- 
compose these sulphides under the conditions stated. Rosemary, pep- 
perment, winter-green, and lavender are of this class. 

If concentrated solutions of the oils of pennyroyal, tincture of myrrh, 
the oil of rose geranium, and oil of horse-mint are combined in separate 
test-tubes with sulphide of ammonium, it will be found that pennyroyal 
and myrrh produce a heavier precipitate than either of the other two 
oils, rose geranium and horse-mint. 

The oil of cloves oxidizes quickly the potassium of the sulphide and 
precipitates sulphur when both solutions are combined in concentrated 
form, and it also decomposes this sulphide when it is highly diluted; 
but it exhibits no decomposing properties when combined with the sul- 
phide of ammonium. Concentrated sulphide of potassium and ammo- 
nium exhibit but very slight action on cajeput. Origanum decomposes 
concentrated sulphide of potassium, while it exhibits no reaction on the 
sulphide of ammonium. Turpentine and eucalyptol oil have a similar 
action on the concentrated solutions of potassium and ammonium sul- 
phides ; but the eucalyptol exhibits a higher preciintating power than 
turpentine or any other of the essential oils with which I have experi- 
mented. 

It is generally believed that the atmosphere of pine forests is highly 
favorable to invalids suffering from pulmonary complaints, and it has 
been supposed that the oxidation of the oil of turpentine exuded from 
pine-trees, and of other essential oils, such as the odorous oils of flowers 
in the air, is attended by the formation of ozone, inasmuch as the 
oxidized oils and the air in their vicinity exhibit the reaction of ozone 
with potassium iodide and starch. Kingzett attributes the active 
properties of the oxidized turpentine-oil to the formation of monohy- 
drated terpene oxide (J^^H}^OWO, which was shown some time ago 
by Sobrero (Ann. Gh. Pharm., b. xxx, 106) to be formed when turpentine- 
oil containing water is exposed to the sun's rays in a vessel filled with 
oxygen, (see page 887, Watt's Chemistry, second supplement,) and it has 
be^n shown that the air of the country contains an odoriferous and 
oxidizing principle which imparts to it a peculiar odor, and the power of 
bluing iodized red litmus paper; also of decolorizing blue litmus paper 
without previously reddening it, and of destroying bad odors. This 
principle is called ozone.* 

When a varnish containing commercial turpentine is applied to a 



* Ozone is supposed to be oxygen in a positive state, or ^llo tropic form, h3»ving acid 
properties. / 
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bronzed surface, the metallic powder is oxidized by the turpentifie. If 
copper-bronze powder is combined with turpentine, the bronze is first 
oxidized and ultimately dissok'ed by it. Since, then, turpentine has an 
acid reaction on copper bronzed, it will necessarily have a reaction on 
the alkaline metals. When common oil of turpentine is added to the 
sulphide of potassium, the potassium is oxidized, and sulphur precipi- 
tated. In this way we may be able to explain in part the deodorizing 
action of essential oils on soluble sulphides and gaseous, sulphur com- 
pounds. To test this, I poured an ounce of turpentine into a transparent 
glass quart jar, in the atmosphere of which I suspended a sheet of bib- 
ulous paper which was saturated with a composition of the iodide of 
X)otassium and starch. The mouth of the jar was quickly covered with 
a sheet of glass to exclude the action of the air. Within ten minutes 
the paper appeared brown. The turpentine had oxidized the potassium 
and liberated the iodine, which in turn colored the starch purple 5 but, 
to render this fact more apparent, I combined a drop of turpentine with 
a drop of the composition of iodide of potassium and starch. When the 
composition became visibly brown to the naked eye, and was placed 
under a suitable power of the microscope, it was observed that many of 
the starch granules were stained purple by the iodine. Subsequent ex- 
periments with concentrated eucalyptus oil and the starch composition 
gave similar results. Had these experiments been made in a pine forest 
or plantation of Eucalypti^ the liberation of the iodine, and consequent 
coloration of the starch-paper, would have been attributed to the pres- 
ence of ozone in the atmosphere. !N"early all the essential oils give 
similar results when combined directly with the iodide of potassium and 
starch. Since the preceding experiments were made, I have placed a 
paper moistened in the starch composition in an inclosed atmosphere of 
turpentine, placing the jar containing it in a dark closet 5 but the action 
of the turpentine vapor seemed to be as powerful in darkness as in the 
presence of light. 

Some suppose that ozone, or active oxygeij, is in great abundance in 
the atmosphere of eucalyptus plantations, and, as a consequence, the 
poisonous gases of marshy districts in their vicinity are decomposed by 
it, ozone acting the part of an acid 5 while others have supposed that 
such unhealthy regions are purified by the rapid absorption of the marsh- 
waters, owing to the very great rapidity of the growth of the Eucalyptus 
family. It is not my purpose to discredit the views of those who 
attribute so much importance to the production of ozone under such 
conditions, but to remind those who insist that oxidation of the gases of 
malarial districts, and the consequent improved healthy condition of 
them, in the presence of the essential oils of the eucalyptus family, or of 
other odoriferous plants, are not necessarily the result of ozone. Any 
acid or substance having an acid reaction will oxidize the potassium of 
iodide of potassium. My experiments demonstrate that eucalyptol, tur- 
pentine, benzole, or any of the essential oils will oxidize potassium when 
it is combined with iodine or sulphur; and we are, therefore, in a posi- 
tion to explain how the favorable changes and purifications of the 
atmosphere to some extent are affected, independent of the theory^of 
ozone. Turpentine of commerce contains formic and succinic acid, 
(Lowig;) but turpentine itself is an oxidizable body, as has been shown, 
and will oxidize some foreign bodies in the atmosphere. Mix turpentine 
of commerce with caustic potash and suspend in its atmosphere a slip 
of paper moistened with the starch mixture ; after the lapse of twelve 
hours it will be found that the starch is colorless or tinged yellow, instead 
of a very dark purple; in thia^case demonstrating that the presence of 
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an alkalic atmosphere may modify the oxidizing conditions. Place half 
an ounce of turpentine in a quart jar, and put in the jar a test-tube con- 
taining the sul[)hide of ammonium, which is very volatile, taking care 
that only the gases of each liquid will come in contact. Suspend in this 
mixed atmosphere a slip of the starch-paper* and exclude common air. 
After the lapse of twelve hours it will be found that the test-paper is 
saturated with the sulphide of ammonium, and no tinge of purple or 
other indication of free iodine is observed ; in this case the atmosphere 
is highly alkaline. 

If to an aqueous solution of iodide of potassium and starch a few 
drops of commercial turpentine be added, by agitation a purple color 
will appear, first on the top, but ultimately the entire mass will appear 
beautifully stained. If a portion of the liquid be examined under a 
suitable power of the miqroscope, it will be seen that the starch granules 
have become swollen and are tinged a blue-purple. The granules have 
an appearance of partially-boiled starch, and remain suspended for a 
long period in the liquid. Slips of iodized starch-paper prepared with 
very weak solutions of iodide of potassium, hung in an inclosed atmos- 
phere of turpentine, take a very slight tinge after a lapse of twelve 
hours. The same changes are observed when other essential oils are 
used, but when a saturated solution of the iodide of potassium and starch 
are used instead, a very deep color is quickly obtained. Sometimes the 
color will approach to blackness, but is in reality a deep purple, as seen 
under the microscope. When the oil of bergamot is used with the weak 
solutions, a' very slight change is efifected; but should a drop of the 
starch mixture fall into this oil, it will take a very deep stain. Nearly 
all the essential oils behave in a similar manner under similar conditions. 
The vapor of benzole, supposed to be chemically pure, does not give any 
appreciable color to iodized paper ; but when droppings of the starch 
mixture are immersed in the benzole from ten to twenty hours, they be- 
come deeply stained brown or purplish. It will be seen that various 
substances of a very dissimilar character, chemically considered, give 
* acid reaction 5 and those who favor the ozone theory in eucalyptus, 
coniferous, and other essential oils, will do well to consider the facts 
above recited. It is only by a full and faithful consideration of all the 
facts which relate to the changes and conditions that afi'ect the (ozone) 
test-paper that a knowledge of its value or worthlessness may be under- 
stood. 

The fleshy sides of the skins of animals may be preserved from putre- 
faction by rubbing on them eucalyptus oil. It may also be combined 
with plaster, and injected into the veins and arteries of animals for the 
purpose of preservation. 

As a result of actual experiment, I find that beef or any animal mat- 
ter may be preserved by it. I placed two ounces of solid beef in a glass 
jar with a few drops of this oil, securing the contents from contact with 
the atmosphere by means of a glass stopper. At the expiration of three 
months I examined the beef 'and found it fresh, and on cutting into it 
the fresh surfaces appeared of a healthy flesh color. I examined the 
surface, by removing portions of it and placing them in the usual man- 
ner under a power of about 350 diameters, but no organic germs of any 
kind were visible. I next removed the beef from the jar, and exposed 
it to an atmosphere of about 75o P. Within twenty -Ibur hours after- 
ward the beef dried up, and became very hard, showing no sign of 
moldiness or putrefaction. In consideration of liiiese facts, I deem it 



* Paper dipped in a solation of iodide of potassiam and starch. 
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probable that eucalyptus oil may be safely employed, and with advan- 
tage, in cases of bumid gaugreue, as it certainly will preserve animal 
matter from decay and deodorize that which is putrescent. 

The preceding experiments demonstrate that eucalyptus oil, turpen- 
tine, and, indeed, nearly all the essential oils, possess an oxidizing prop- 
erty. To speak in figurative language, they have the power to burn up 
or decompose some products deleterious to health, which are always 
present in malarial regions, and are well known as products of animal 
and vegetable decay, 

CoMPoeiTiON OF EUCALYPTOL, C^^H^oO, (Colez. Ann. Ch. Pharm., cliv, ,^72.)— The 
Sanatarian Monthly Journal says: This compound is contained in large quantity in the 
volatile oil of Eucalyptus globulus, a tree indigenous in Tasmania and much cultivated 
in the southwest of Europe. The crude oil contains also a number of products with 
boiling points between 188° and 190°, and above 200° ; the eucalyptol is contained in 
the portion which passes over between 170° and 178°, from which it may be obtained 
pure by contact, lirst, with solid potassium hydrate, then with calcium chloride, and 
subsequent distillation. 

Eucalyptol boils at 175°, has a specific gravity of 0.905 at 8°, and turns the plane of 
polarization to the right. Its molecular rotary power is +10.42° for a length of 100 
millimeters. It is slightly soluble in water, and dissolves completely in alcohol ; the 
dilute solution has an odor of roses. Vapor density, obs.=5.92; calc.=6.22. 

Ordinary nitric acid attacks eucalyptol, forming, among other products, an acid 
probably analogous to camphorio acid. Strong snlphpric acid blackens eucalyx)tol, and 
water separates from the product a tarry body, which yields by distillation a volatile 
hydrocarbon. 

Eucalyptol heated with phosphoric anhydride parts with water, and yields eucalyp- 
tene. C'®H^*, (vapor-density = 5.3,) which boils at 165°, and has a specific gravity of 
0.836 at 12°. At the same time there is formed another liquid, eucalyptolene, which 
has the same composition, but boils above 300°. Eucalyptol absorbs a large quantity 
of dry hydrogen chloride, the liquid first solidifying to a crystalline mass, which, how- 
ever, afterward liquefies, with separation of water and formation of a body appar- 
ently identical with eucadyptene. 

Just outside the walls of Rome may be seen the Abbey of the Three Fountains, long 
since abandoned on account of the unhealthfulness of the locality. In 1868 some 
French Trappists obtained possession of this place, with the intention of reclaiming 
the land and rendering the locality tenable. But they suftered severely from the effects 
of malaria, and in summer were obliged to go every night into the city to sleep. 
Father Gallos, having learned the qualities of the Eucalnptus globulus, determined to 
test its value in this place. His success has been complete, and the ecclesiastics, as 
well as the cultivators of the soil, are now enabled to reside permanently on the prem- 
ises, without any apprehension for their safety. Father Gallos has been complimented 
for his success by the Agricultural Bureau of Rome, and many of the members of the 
agricultural committee have visited his plantation to obtain plants and seeds, and tes- 
tify their appreciation of the benefits he has conferred on the health of the people as 
well as on agriculture. 
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Sib: Lhave the honbr to present tiiy twelfth annual report as Statisti- 
cian of the Department of Agriculture. The period covered by the 
work of this division has been emphatically an era of statistical progress. 
The advance of the world in iudustrial invention and social science has 
demanded increased activity in statistical investigation, and greater 
aC/Curacy and breadth in statistical statement. The progress of nations 
in beneficent legislation and good government has been found dependent 
upon the work of the statistician. The profit of the tradesman and the 
thrift of the farmer are greatly affected by the accuracy of the informa- 
tion upon which the business operations of each are based. 

The intelligent farmer is beginning to learn that misrepresentation of 
crop prospects, in the interest of higher i) rices, meets with but temporary 
and partial success, followed by revulsion and disaster. As water finds 
its level, so prices naturally tend to the equilibrium found under the 
law of supply and demand, which acts as inevitably as the law of gravi- 
tation. If a high price is obtained for a time, under a false impression 
of scarcity, the producer inevitably pays the penalty in prices running 
to the other extreme, whenever a surplus is accumulated in the hands 
of the purchaser for consumption. The buyer, with better means of in- 
formation and a longer purse, oftener defrauds the isolated and needy 
producer of a portion of the legitimate results of his labor. The truth in 
its plainest garb subserves best the true interests of consumer and pro- 
ducer, though not the pecuniary advantage of the sharks who would 
thrive by the plunder of honest labor, making more in an hour than the 
producer receives for a year's work and investment. 

It is conceded that the Government has an interest and a stake in the 
enlightenment of laborers, agricultural and mechanical, the makers of 
the wealth and conservers of the prosperity of the country, for their 
guidance in production in kind and quantity required and for their pro- 
tection against the pirates of trade. The revenues of the Government, 
as at present secured, depend upon the ability of the masses to consume 
the products of native and foreign industry ; and the prosperity of the 
nation is involved in the welfare of the industrial classes. Even mon- 
archical governments see the necessity of aiding industry by technical, 
agricultural, and industrial education; by commissions for scientific and 
statistical investigation ; in brief, by doing for the producers collectively 
what they have no means or sufficient inducement for doing individually, 
or even by organized association. Millions annually are spent for such 
purposes by France, Austria, Italy, and other European governments. 
Eeports of investigation bearing on the interests of labor are multiplied 
annually, greatly to the advancement of industry and human happiness. 

Kecently the subject of international statistics has attracted much 
attention abroad and among progressive nimds in tjiis country. Sev- 
eral sessions of the International Statistical Congress have been held 
with good results, though a far greater work yet remains to be accom- 
plished. It is of the utmost importance to this Government that a sys- 
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tern of international crop reports should be inaugurated, and the prompt 
exchange of current statistics should be secured. It is my desire that 
this Department especially should be encouraged to participate in an 
effort in one, and, if possible, in both of these* directions. 

It is unfortunate that a higher appreciation of the value of investiga- 
tion tending to the introduction of new industries into this country, and 
for the protection of those already established, should not characterize 
our law-makers. Few of the State legislatures have ever provided a 
permanent system of statistical inquiry, though more has been accom- 
plished in ten years in that direction than in the entire prior ^listory of 
State legislation. In some cases, after successful initiation, ignorant 
majorities have ruthlessly stricken down a system just beginning to work 
beneficently. A department of agriculture established in Georgia, the 
first in the cotton States, at the cost of a few thousand dollars per an- 
num, has been the means of saving and producing millions in the inspec- 
tion of fertilizers and the stimulation of neglected branches of produc- 
tion ; yet a majority report of a committee of the legislature has recom- 
mended its abolition, though the minority showed that it was putting 
into the State treasury far more than its cost in fees for inspection of 
fertilizers. 

The provision for statistical investigation in this bepartment has 
sometimes been less th^n that provided by a single State for a similar 
purpose. It was butflO,000 in 1876, a sum not sufficient for the salaries 
of a meager clerical force for compilation in the office, when $50,000 was 
necessary properly to supplement and complete the gratuitous work of 
the statistical corps worth three times that sum. A moderate increase 
was obtained for the coming year, on the demand of the House Committee 
on Agriculture, yet the $15,000 given was far less than the allowance in the 
infancy of the division, when the requirements of its service were not a 
fourth as great as at present. A member of the committee from l^orth 
Carolina, in the discussion, declared "that the amount of information col- 
lected by this Department cannot be procured from any other source at a 
cost ten times as much as asked for by the Committee on Agriculture." 
An influential member from New York asserted that " every interest in 
this country can obtain appropriations more readily than the agricultural 
interest.'' A Pennsylvania member believed that the increase would be 
repaid "ten times, probably a hundred times, to the people of the 
country in the information brought to them.'' The following statement 
of the work of this division, made by the Statistician at the unanimous 
request of the Committee on Agriculture, was ordered to be printed in 
the Congressional Eecord, and will convey some idea of the work reason- 
ably required of this branch of the Department service : 

In respoDse to the request of your committee for a showing of the inadequacy of the 
proposed appropriation for the Statistical Division of this Department, allow me to 
present the following considerations : . ' 

The appropriation is for the entire oxpenseS| including clerical service, of this division, 
the current work of which includes — 

1. Statistical investigation in more than twenty-five hundred counties of the United 
States. 

2. The crop-reporting system now including our organized corps of correspondenta 
in seventeen hundred of the principal counties. 

3. Investigations for furnishing advanced and practical original material for the 
annual volume. 

4. Record and tabulation of such statistics, with current data from official statifltica 
of States, boards of agriculture, and of trade. 

5c Translation and compilation of foreign, ofiScial, and other statistics of agriculture. 
6. Writing and editing fifteen hundred printed pages, annually, of regular and special 
reports,, and preparing an equivalent of one thousand pages more for industrial, com- 
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mercial, and other organizations; in all, an annual average of sevftuty-five hundred 
manuscript pages. 

For this work, at its initiation thirteen years ago, $20,000 was appropriated, in addi- 
tion to the salary of the Statistician. With the decrease of appropriations, a few years 
later, as the war-hegotten labors of other branches of the civil service declined, the 
pro rata system of reduction was applied to this new work, when its importance and 
usefulness demanded increase, and the appropriation was cut down to $15,000. Last 
year it was reduced to $10,000 for all these purposes, when the salaries of the regular 
force of clerks employed in tabulating and recording amounted to $10,600, leaving 
nothing for collecting statistics, statistical investigations, or the preparation of mate- 
rial for the abnual volume or other work. This staggering blow might have been 
regarded as a vote of censure, but for the fact that on the day before an appropriation 
of $130,000 was voted for the printing for congressional distribution of 300,000 copies 
of the annual, for which no future provision was apparently desired. But it was evi- 
dently an accident of the conference committee, as it was less than provision made in 
the House bill, which was enlarged by a Senate aonendment. 

The appropriation proposed in the present bill, $5,000, if all applied to the collection 
of statistics, will not give twenty cents for each monthly county return or pay the 
postage between our county correspondents. If applied to the routine office-work 
exclusively, it would not pay $2 each per day for the smallest force for its possible 
accomplishment. If used for investigations and writing for the annual, all other work 
being discarded, it could not produce a volume worthy an edition of 200,000 copies, or 
even 10,000. In fact, it woulij be far better to blot out the $5,000 and the division and 
its work together, and with it the Department^ rather than to degrade and dwarf to 
utter inefficiency a branch of the service which has possibilities of eminent usefulness 
and needed protection to both producers and consumers, who have already been saved 
the plunder of millions by heartless speculators through its instrumentality. 

You know well the history of agricultural appropriations; that a hundred dollars has 
"been given in the aid of commerce to every dollar appropriated for the promotion or 
protection of agriculture. There is no lack of provision for investigation in aid of other 
industries. One of the geological explorations of the Rocky Mountains in 1876 obtained 
$75,000 ; another, $40,000 ; a third, $25,000, and $40,000 more were given for illustrations 
of two of them. In the same year the appropriation for the observation ind report of 
storms was $470,000 for the benefit of commerce. There was appropriated for clerical 
service in compiling commercial statistics during the same year $59,440, and an addi- 
tional fund of $20,000 for special investigation. There was also as large a sum appro- 
priated for the preparation of a single annual of mining statistics in the same year as 
was given for all the operations of the Statistical Division. And yet there is no Gov- 
ernment i)ublication for which the popular demand is so imperative and public appre- 
ciation so marked as for the reports of agriculture. 

We have at least the value of $150,000 per annum in gratuitous service of pubKc- 
spirited citizens. We need $50,000 per annum to supplement this work and render it 
truly efficient. But for the present year $20,000 is as small a sum as should be given 
for present purposes. 

GEOP ESTIMATES OF THE YEAE. 

In former times there were attempts at estimates of the quantities' 
produced of principal crops, but they were either futile or so unsatisfac- 
tory that they were soon abandoned. The difficulties of the work are suf- 
ficient to stagger the determination of any one to make such attempt. 
The national census, costing millions once in ten years, is more a series 
of minor estimates than an actual enumeration, so far as crops are con- 
cerned ; the defective memory of the farmer as to the crops of the pre- 
vious year, which may never have been actually measured, is the best 
dependence of the census-taker, when he is too conscientious to take 
second-hand estimates of neighbors or make draughts upon his imagina- 
tion for facts. 

Yet estimates must be made, and are daily made, even before a crop 
is half grown, and published as a guide to trade operations, most fre- 
quently by those interested in speculation. A traveler rides by rail, 
through tunnels and cuts and over barren slopes, by night and day, and 
is ready for the most detailed and accurate of estimates; and the 
country trader and railroad-agent is equally ambitious and confident. 
Thousands of such irregular and unsystematic estimates might give an 
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idea of great changes in i^roduction, but would be valueless for detailed 
and particular statement that should even approximate the truth. 

What are our facilities for such work? Meager enough in some re- 
spects, costing a mere trifle in money, but involving gratuitous work 
of thousands ot earnest men. We have a board of statisticians in each 
county, trained for the work of comparison with former areas in specific 
crops, with the normal condition of the plant of each from month to month, 
and ultimately with the result in quantities produced. These returns are 
scanned, and any obvious error corrected before recording. The records 
are made by the counties as reported, summed up and averaged, and 
such averages corrected by a duplicate record, in which the differences 
in productive value of the counties is considered. The corrected result 
stands as an average, not inevitably of the whole State, but of such por- 
tion, half or two-thirds, or whatever area is reported of the eutire State. 

Now, these men are fallible and may err in judgment. If their exact 
figures are taken, and made to cover unreported areas as well, and their 
errors are annually piled on errors, the cumulative inaccuracy might 
become something utterly, if not monstrously, unreliable. What is done 
next? Here is where all routine arithmetic, all ordinary clerical effort, 
is found unavailing and worthless. There are now tests to be applied by 
which errors are eliminated ; first, by comxjarison of results of separate 
returns made at different times, as changes in acreage tested by returns 
of quantity produced, rate of yield per acre, etc. When discrepancies are 
found, they must be reconcRed by an investigation of the local circum- 
stances affecting the result, the history of the season in the monthly 
returns of condition, returns of prices as a valuable indication of 
increased or decreased supply, the various existing causes of local 
changes in cropping, and outside data from State or other reports. 

In the case of the x)rincipal crops in the older and settled State?, 
these methods diligently pursued, with a knowledge of the quality of 
soils and special cropping of every slope and valley in the United 
States, it is possible to obtain very satisfactory results. Kemarkable 
accuracy, even in the absence of yearly State reports, has been attained 
in some notable cases of fluctuating production. Illinois, for instance, 
promising nearly 250,000,000 bushels of corn in July, was credited with 
scarcely half that amount in Ifovember, I8G9. The census of the fol- 
lowing year corroborated a deficiency of more than 120,000,000 bushels. 
The wheat-crop was reported at almost the exact figures given by 
the census; and the numbers of farm-animals were as near as an inde- 
pendent census by the same marshals would have made it. In the 
South and distant West, in the shadow of the war and amid the rush 
of new settlement, similar accuracy was not possible. It is gratifying 
to know that substantial progress in the direction of accuracy has been 
made, which, with better facilities in the future, may be materially 
quickened. 

CROPS OF THE PAST YEAR. 

1 

Corn.— The crop of 1876 is placed at nearly 1,284,000,000 bushels, only 
37,000,000 less than the great crop of 1875, Tlie rate of yield per- acre 
is 25 bushels, which is about 4 bushels per acre less than last year. 
The acreage of Illinois is placed at 8,920,000 acres, an area about 50 per 
cent, greater than that of the State of ^ew Hampshire. Iowa and Mis- 
souri come next. 

The surplus of the crop of 1876 has had an effect in reducing the aver- 
age price from 42 (in that year) to 37 cents. 

Wheat.— The reported deficiency of 36,000,000 bushels of spring- wheat 
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in the ]S"orthwest proves on analysis of all the facts to be substantially 
correct. The yield in Xew York and Pennsylvania was larger by 8,000,000 
bushels than in 1875. A large increase is also-found in the South, mainly 
in Texas. The effect of such increase was to make the crop d early as 
large as the medium one of 1875. The figures in the estimates are 
289,350,500 bushels. The acreage is estimated at 27,627,021, against 
26,381,512 in 1875. The yield per acre is less only 10.4 bushels j in 1875, 
11.07. Both of these crops are, therefore, below a medium yield. A 
good yield would produce, with the present acreage, 330,000,000 bushels. 
The average price of wheat is $1,037, 3 cents higher than that of the 
previous year. 

Rye, — There is a small increase in the area of rye as well as in the 
rate of yield. Average yield, 13.8 bushels ; price, 66.9 cents per bushel. 

Oats, — The acreage of oats was increased nearly a million and a half, 
but the product is placed at 320,000,000 bushels, 34,000,000 bushels less 
than in 1875. The price averaged 35 cents, 2 cents more than that of 
the previous year, notwithsta^i<fing the great abundance and low price 
of corn. 

Barley, — Ko increase in the area of barley is reported; but there was 
an improvement in the yield, which averaged nearly 22 bushels. Value, 
66.4 cents per bushel. 

Buckwheat, — The reported area is slightly decreased, as weU as the 
total product, with an increase of average price, which is 72.6 cents. 

Potatoes, — A marked change in potato-production is indicated, the 
crop of 1876 being the poorest for many years ; the reduction being from 
166,000,000 to 125,000,000 bushels. 

Ray. — The hay-crop of 1876 was unusually heavy, amounting to nearly 
31,000,000 tons, 10 per cent, larger than that of 1875. The large sup- 
ply affected the price, which averaged $11.90 per ton, against $12.27 
the previous year. 



Table shomng the product of eaoh principal crop of the several States named, the yield per 
acre, the total acreage^ the average price in each State^ amd the value of each crop, for 1876. 



SiodnctB 



^2 



B a 



11 

^ ft 
> 



p 
-3 



Indian corn . 

Wheat 

Rye 

Oats 

Barley 

Buckwheat., 
Potatoes . . - 

Tobacco 

Hay 



.bushels. 
...do 



.do. 



...do.... 
...do.... 

...do.... 
..do.... 
.poanda. 
tone. 



1, 400, 000 
296. 000 

33, 600 

2, 352, 000 
G63, 000 
397, 000 

5, 668, 000 



1, 264, 800 



Toted. 



NSW HAMPSHmB. 



^dian com., 

wheat 

Rve- 

Oats 

Barley 

Bnak wheat.. 



.bnshels. 
...do... 
...do. 



do., 
.do., 
.do.. 



2. 029, 000 
19 J, 000 
47,000 
1, 222, 000 
108, 000 
97,000 



31 
12 
14 

23 
18.5 
22.5 
100 



45, 161 

24, 666 
2,400 
102, 260 
35, 837 
17, 644 
58, 680 



$0 79 

1 58 
1 11 

49 
75 
62 
63 



0. 98 



1, 290, 612 



1, 577, 260 



42 
15 
18 

33 

24.8 
19 



48, 309 
12, 800 
2,611 
37, o:)o 

4, 3.54 

5, 105 



79 
1 55 
1 00 
49 
86 
65 



II, 106, 000 
467, 680 
37, 296 
1, 152, 480 
497, 250 
240, 140 
3, 696, 840 



14, 165, 780 



21, 369, 446 



1, 602, 910 
297, 600 
47,000 

598, 780 
92, 8eo 
63, 050 
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Table shoiving the product of euch principal crop j4'C., for 1876— Continued. 



Prodnotp. 


Quantity produced 
in 1876. 


Average yield per 
acre. 


Number of acres 
in each crop. 


Yalue per bushel, 
pound, or ton. 


Total valuation. 


New Hampshire— Continued. 


3, 990, 000 
414, 000 
702, 000 


100 
1, 500 
90 


39, 900 
276 
780, 000 


60 
12 
12 23 


2, 394, 000 
49, 680 
8, 620, 560 








930, 385 

48, 512 
28, 639 

4,324 
122, 000 

5, 377 
19, 368 
37, 607 




13, 766, 460 

1, 475, 760 
602, 030 
76, 800 

1, 895, 880 
106, 480 

2, 632, 500 


TBBMONT. 


1, 892, 000 
421, 000 
80, 000 

4, 514, 000 
121, 000 
399, 000 

5, 265, 000 


39 
14.7 
18.5 
37 

22.5 
20. 6 
140 


78 
1 43 
96 
42 
88 
£4 
50 






1, 060, 500 


1.00 


1, 060, 500 


10 31 


10, 933, 755 








1, 326, 327 




17, 978, 565 

862,500 
22, 750 
261, 450 
249, 900 
49, 500 
35, 100 
2, 697, 500 
437, 100 
10, 800, 000 


MABaACHUSBTl'B. 


1, 150, 000 
17 50§ 

290i 500 
Add nnn 

55, 000 
54, 000 
3, 250, 000 
4, 650, 000 
675, 000 


35 
18 

13.5 
30 
25 
13 
100 
1, 640 
1.02 


32, 857 
972 
21, 518 
16 333 
% 200 
4, 153 
32, 500 
2,835 
661, 764 


75 
1 30 
90 
51 
90 
65 
63 

09.4 
16 00 








775, 132 




15, 415, 800 


KHODE ISLAND. 


290,000 


35 


8,285 


75 


217, 50p 




18, 500 
90, 000 
9, 000 


12 
27 
19 


1, 541 
3, 333 
473 


■ 90 
60 
90 


16, 650 
54,000 
8, 100 




500, 000 


65 


7, 692 


1 00 


500,000 




115, 000 


0. 80 


143, 750 


20 00 


2, 300, 000 








165, 074 




3, 096, 250 


CONNECTICUT. 
Da.fa do - _ 


1, 850, 000 

35, 000 
360, 000 
1,050, 000 
27, 500 
130, 000 
1 700. 000 
l\ 568, 000 
575, 000 


32.5 
14.5 
12 
24 
25 
15 
65 
1, 220 
1. 03 


56, 923 
2, 413 

30, 000 

43, 750 
1, 100 
8, 666 

26, 153 
6,203 
558, 252 


74 

1 30 

86 

48 

92 

80 

97 

09.1 
17 50 


1, 369, 000 
45, 500 
309, 600 
504, 000 
25, 300 
104, 000 
1, 649, 000 
688, 688 
10, 062,-500 










733, 460 




14, 757, 588 


NRW TOKK. 


21. 000, 000 
9; 750, 000 

2, 760, 000 
40, 025, 000 

6, 600, 000 

3, 750, 000 
23, 000, 000 

1, 500, 000 
5, 600, OtiO 


30 
15 
12 

28.5 
22 
14 
55 
700 
1. 15 


700, 000 
650, 000 
230, 000 

1, 404, 385 
300, 000 
267, 857 
418, 181 
2, 142 

4. 869, 565 


68 
1 31 
82 
42 
83 
74 
60 
08. 
11 20 


14, 280, 000 

12, 772, 500 
2, 263, 200 

16, 810, 500 
5, 478, 000 
2, 775, 000 

18, 400, 000 
[ 126, 000 

62, 720, 000 




Oats ..do 








8, 842, 130 




135, 625, 200 








_« 
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4 



Prodnoti}. 


Quantity produced 


Average yield per 
acre. 


Number of acrea 
in each crop. 


Value per bushel, 
pound, or ton. 


Total Taltiation. 


NBW JEBSBT. 


9, 400, 000 
2, 176, 000 
520, 000 
4, 150, 000 


36 
13.6 
13.5 
26.5 


261, 111 
160, 000 
38, 518 
156, 603 


$0 56 
1 32 
81 
42 


$5, 264, 000 
2,872,320 
421, 200 
1, 743, 000 








330. 000 
2, 100, 000 


11.5 
40 


28, 695 
6^,500 


83 
1 20 


273, 900 
2, 520, 000 


'Pnt a.tnAa An 




590, 000 


1.20 


491, 666 


15 90 


9, 381, 000 






1, 189, 093 

1, 207. 142 

1, 419, 696 
231,428 

1, 159, 090 
25, 454 
154, 411 
136, 000 
9,565 

2, 357, 723 




22, 475, 420 

23, 237, 500 

23, 425, 000 
2, 397. 600 

11, 602, 500 
476, 000 
1, 554, 000 
5, 780, 000 
1, 188, 000 

35, 264, 000 


PENNSYLVANIA. 


42, 250, 000 
18, 740, 000 

3, 240, 000 
33, 150, 000 
560, 000 

2, 100, 000 

6, 800, 000 
13,200,000 

2, 900, 000 


35 

13.2 

14 

28.6 
22 
13.6 
50 
1,380 
1.23 


55 
1 25 
74 
35 
85 
74 
85 
09 
12 16 








6, 700, 509 




104, 924, 600 


DRLAWABB. 






50 
1 27 

eo 

34 


3, 850, 000 
920, 000 
12, 000 
375, 000 


30 
16 
13 

26 


128, 333 
57, 500 
923 
14,423 


1, 925, OOP 
1. 168, 400 
9. 600 
127, 500 
















T^ni'.si.i'.AAft fin 


325, 000 


70 


4, 642 


95 


308, 750 




37, 500 


1. 18 


31, 779 


15 00 


562,500 






237, 600 




4, 101, 750 


MA TUTT^ Aim. 








13, 780, 000 
6, 000, 000 
315, 000 
4, 450, 000 


29 
12.5 
13.5 
21.5 


475, 172 
480, 000 
23, 333 
206, 976 


49 

1 27 
76 
34 


6, 752, 200 
7, 620, 000 
239, 400 
1, 513, 000 








75, 000 
1, 150, 000 
21, 500, 000 
237,000 


19.5 
64 
69^ 
1.20 


3, 846 
17, 968 
31, 159 
197, 500 


61 
73 
08 
14 50 


45, 750 
839, 500 
1. 720, 000 
3, 436, 500 












1, 435, 954 




22, 166, 350 

9, 476, 000 
8, 898, 750 
- 304, 000 
3, 060, 000 








46 
1 13 
64 
40 


20, 600, 000 
7, 875, 000 
475, 000 
7, 650, 000 


20 
8.5 
9.6 

15.8 


1, 030, 000 
926, 470 
49, 479 
484, 177 








48, 000 
1, 350, 000 
49, 300, 000 
256, 000 


13.4 
64 
GOO 
1. 25 


3, 5S2 
21,093 
82, 166 
204, 600 


68 
C2 
03 
13 82 


27, 840 
637, 000 
3, 944, 000 
3, 537, 920 








2, 801, 767 




* 30, 085, 510 


NORTH CAROLINA. 








23, 000, 000 
3, 000, 000 
360, 000 
3, .530, 000 


14.6 
7.3 
8.4 

13.5 


1, 575, 342 
410, 958 
42, 857 
261, 481 


54 
1 20 
88 
54 


12, 420, 000 
3, 600, 000 
316, 800 
1, 90S, 200 
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Table showing ike product of ecuth prindpal crop, 4'<^,jfor 1876 — Continadd. 



Prodacts. 



P4S 



I 



6.2 



52 



NOBTH Cakolina— CoBtinaed. 

Potatoes bushels 

Tobacco pounds 

Hay tons. 



850,000 
16,225,000 
116, 200 



70 

550 
1.25 



12, 142 

29.500 
92, 960 



64 

09 
11 12 



544,000 
1,460,250 
1, 292, 144 



Total., 



21, 539, 394 



BOUTH CABOUNA. 

ladian corn bnshela. 

Wheat do... 

Hye - CO 

Oats do — 

Barley do — 

Bnckwheat do — 

Potatoes do... 

Tobacco ponuds. 

Hay tons 



S, 700, 000 
850,000 
44, 000 
1, 100, 000 



8.2 

8 

6.6 
14.5 



1, 18«, 926 
106, 250 
6, 666 
75, 862 



78 
1 66 
1 47 

82 



104,000 

"ii,'o66 



80 



1,300 



1.20 



20,000 



16 50 



Total. 



1, 393, 004 



4B0BeiA. 

Indian oera bushels. 

Wheat do... 

Rye do..., 

Oats do — 

Barley do 

Buckwheat -..do 

Potatoes do... 

Tobacco pounds 

Hay tons 



33,620,000 
2, 840, 000 



11 

6 



2,147, 272 
473, 333 



60 
1 34 



5, 700, 000 



11.6 



491, 379 



23,600 



1.30 



18, 153 



Total. 



3, 130, 137 



FLORIDA. 

Indian corn bushels 

Wheat do... 

Bye do... 

Oata do.... 

Barley do — 

Buckwheat do... 

Potatoes do — 

Tobacco pounds 

Hay tons. 



2,500,000 



10 

'13.5' 



250,000 
"'9,' 777 



86 
'99" 



7, 566, 000 
1, 411, 000 
64, 680 
902, 000 



96,720 
"396," 660 



10, 436, 400 



14, 172, 000 
3, 805, 600 



3, 876, 000 



347,628 



92,201,298 



9,150,00# 

"'"i36,'e8i 



132,000 



325,000 



700 



321 



45,000 



Total. 



260, 098 



3,335,6 



Indian com bushels. 

Wheat do.... 

Bye do 

Oats do 

Barley do 

Buekwheat do 

Potatoes do 

Tobacco pounds . 

Hay. ..A tons. 



26,215,000 
1, 140, 000 



13 
6.5 



!, 016, 538 
175, 384 



48 
1 23 



12,583,200 
1, 402, 300 



1, 800, 000 



14.1 



127, 659 



1, 206, 000 



260,000 

"24." 666 



4, 642 



249,600 



18, 461 



402,000 



Total. 



MIBSISBIFPI. 

Indian corn bushels 

Wheat do... 

Bye ...do 



20, 000, 000 
325,000 



Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds 

Hay tons 

Total 



780, 000 



320, 000 
"23,' 566" 



2, 342, 684 



15, 843, 000 



15 
7.7 



1, 333, 333 
42, 207 



55 
1 35 



11, 000, 000 
44B, 500 



47, 852 



69 



80 



4,000 



17, 407 
1, 444, 799 



307, 200 



16 31 



3«3,285 
12, 677, 185 
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TahU showing the product of cocft principal crop, 4'c.,for 1876 — Continued. 



ProdnotB. 



LOUISIANA. 

Indian oom bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Baokwheat do, . . 

Potatoes do... 

Tobaooo pounds 

Hay tons 



Tetal.. 



TEZAB. 

Indian oom bnahels 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Bnckwheat do... 

Potatoes - do... 

Tobacco pounds 

Hay tons 



Total. 



Indian com. bnshels . 

Wheat do.-.. 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do — 

Potatoes do — 

Tobacco pounds. . 

Hay • tons 



Total. 



Indian corn bushels. 

Wheat do... 

Rye .....do... 

Oats do... 

Barley do — 

Buckwheat -do — 

Patatoes do... 

Tobacco pounds 

Hay tons 



12, 000, 000 



40,000 



48, 000, 000 
4, 750, 000 

56, 000 
3, 650, 000 

80, 000 



544,000 
175, 000 
80,000 



21, 500,000 
1,400,000 

50, 000 
925, 000 



450, 000 
1, 980, 000 
23,000 



Total. 



WEST VIRGINIA. 

Indian corn bu shels . 

Wheat do... 

Rye do... 

Oats do... 

Barley do — 

Buckwheat do — 

Potatoes do — 

Tobacco pounds , 

Hay tons 



Total. 



KENTUCKY. 

Indian corn bushels 

Whea* do... 

Rye do... 

Oats : do... 

Barley da... 



54, 500, 000 
1J,2«0, 000 
355, 000 
5, 400, 000 
80, 000 
97, 000 
1, 260, 000 
32, 200, 000 
1G5, 000 



10, 605, 000 
3, 377, 000 
300, 0 8 
2, 800, 000 
5-2, 000 
83, 000 
1,125,000 
2, 750, 000 
265,000 



6.3, 300, 000 
8, 237, 000 
1, 150, 000 
6, 850, 000 
275, 000 



17.2 



72 



25 

13 

17.5 

31 

29 



95 
745 
1. 38 



77 
900 
1.40 



24.5 

H. 3 
9 

17.6 
18.5 
16.4 
80 
€30 

I. 36 



(.1 



85 



1, 920, 000 
365, 384 
3, 200 
117, 741 
2, 759 



5, 726 
234 
57, 971 



2, 473, 014 



50 
1 08 
95 
58 
82 



67 
22 
11 26 



24 


895, 833 


39 


8.2 


170, 731 


95 


11 


4, 545 


79 


20.5 


45, 121 


50 



5, 844 
2, 200 
16, 428 



1, 140, 702 



12 
13 10 



2, 224, 489 
1, 356, 626 
39, 444 
306, 818 
4, 324 
5,914 
15, 750 
51,111 
121, 323 



32 
93 
92 
39 
90 
83 
48 
08 
13 56 



4, 125, 799 I 



28.2 
11 

12.6 
22.5 
15.6 
17.6 
66 
610 
1.30 



33.5 

10 

11.1 

22 

21.5 



376, 063 
307, 000 
23, 809 
124, 444 

3, 333 

4, 715 
17, 045 

4, 296 
203, 846 



45 
1 11 
74 

35 
85 
65 
52 
08 
10 00 



1,064,551 j. 



1, 889, 55^^ ! 
823, 700 
103, 603 
311,363 
12, 790 



70 
36 
84 
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Prodnota. 


Quantity produced 
inl676. 


Average yield per 
acre. 


Number of acres 
in each crop. 


Yalue per bushel, 
pound, or ton. 


Total valuation. 


Kentucky— Conti nned. 














2, 100, 000 
128, 000, 000 


82 
680 
1.25 


25, 609 
188, 235 
290, 400 


49 
07 
10 25 


1, 029, 000 

8, 960, ooa 

3, 720, 750 




363, 000 








3, 645, 252 

3, 133, 514 
1, 843, 220 

35, 937 
924 528 

40' 000 

31, 967 
128, 571 

32, 716 
1, 625, 000 




44, 438, 750 


OHIO. 


115, 000, 000 
21, 750, 000 
460, 000 

oj Knn AAA 
564, DUU, UUU 

800, 000 

390, 000 

9, 000, 000 
26, 500, 000 

1, 950, 000 


36.7 
11.8 
12.8 
26. 5 
20 

12.2 
70 
810 
1. 20 


38 
1 14 
68 
31 

78 
75 
62 

06.5 
8 42 


43, 700, 000 
24, 795, 000 
312, 800 
7 595, COO 
' 624] 000 
292, 500 
5, 580, 000 
1, 722, 500 
16, 419, 000 














7, 795, 453 




101, 040, 600 


MICHIGAN. 

Oatfl ...do 


21,350,000 
15-, 170, 000 
252, 000 
11, 500, 000 
955, 000 
620, 000 
4, 750, 000 


20 
12 

13.5 
31.4 
20 
14. 1 

55 


736, 206 
1, 264, 106 
18, 666 

366, 242 
47, 750 
43, 971 
86, 363 


52 
1 16 
67 
45 
■17 
69 
72 


11, 102, 000 
17, 597, 200 

168, 840 
5, 175, 900 

735, 350 

3, 420, 000 








1, 375,000 


1. 30 


1, 057, 692 


10 00 


13, 750, 000 








3, 621, 056 

3, 300, 000 
1, 818, 181 
42, 622 
584, 581 
26, 315 
9, 302 
66, 153 
22, 000 
920, 000 




52, 376, 190 


INDIANA. 


99, 000, 000 
20, 000, 000 
520, 000 
13, 270, 000 
400, 000 
160. 000 
4, 300, 000 
16, 500, 000 
1. 150, 000 


30 ' 
11 

12.2 
22.7 
15.2 
17.2 
65 
750 
1. 25 


34 

1 02 

71 

31 

79 

76 

56 

05. 7 
8 57 


33, 660, 000 
20, 400, 000 
369, 200 
4,113, 700 
316, 000 
121, COO 
2, 408, 000 
940, 500 
9, S55, 500 












6, 789, 154 




72, 164, 500 


ILLINOIS. 


223, 000, 000 


25 

9.3 
16 
20 
17.7 
14.8 
75 
760 

1. 40 


8, 920, 000 
2, 520, 430 
161, 250 
2, 400, 000 
124, 293 
11, 624 
126, 000 
14^ 473 
2, 500, 000 


31 

93 
58 
26 
50 
81 
61 
05.7 
6 68 


69, 130, 000 
21, 799, 200 
1, 496, 400 
12, 480, 000 
1, 100, 000 
141, 750 
5, 764, 500 
627, 000 
23, 360, 000 


Dafa . do.... 


23, 440, 000 
2, 580, 000 

48, 000, OCO 
2, 200, 000 
175, 000 

11, 000, 000 
3, 500, 000 










16, 778, 270 




135, 918, 850 


WIBCONSIN. 


27, 000, 000 
16, 800, 600 
1, 330, 000 
21, 700, 000 
1. 800, 000 
425, 000 
5, 820, 000 
3, 300, 000 
1, 533, 000 


34 

9 
14 
31 
22 
Id 
80 
800 

1. 40 


794, 117 
1, 866, 666 
95, 000 
700, 000 
81, 818 
23, 611 
72, 750 
4, 125 
1, 095, 000 


41 

1 01 

63 
30 
65 
61 
49 
06 
7 75 


11, 070, 000 
16, 968, 000 
837, 900 
6, 510, 000 
1, 170, 000 
259, 250 
2, 851, 800 
198, 000 
■ 11,880,750 




Onfa . do 










4, 733, 087 




51, 745, 700 
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Producis. 



an>17BS0TA. 

Indian oom bushei^t 

Wheat do..., 

Bye do 

Oats do.... 

Barlo}' ...'..do 

Buckwheat do 

Potatoes do 

Tobacco pounds. 

Hay tons. 



Total. 



Indian oom bnshels 

Wheat do... 



Eye. 



.do.. 



Oats do 

Barley do 

Bnckwheoit do. ... 

Potatoes do 

Tobacco pounds. 

Hay tons. 



Indian corn bnshels. 

Wheat do.... 

Bye do.... 

Oats do 

Barley do 

Buckwheat do.... 

Potatoes do 

Tobacco pounds. 

Hay tons. 



Totttl. 



Indian corn bnshels. 

Wheat do.... 

Rye do... 

Oats do 

Barley do 

Buckwheat do — 

Potatoes do — 

Tobacco pounds . 

Hay tons. 



TotdJ. 



NBBBASELA.. 

Indian com bushels. 

Wheat do.... 



Rye. 



.do. 



Oats do... 

Barley do 

Buckwheat do 

Potatoes l...do — 

Tobacco pounds. 

Hay tons. 



Total. 



CALIFOXKIA. 

Indian com bushels. 

Wheat do — 



Rye. 
Oats ... 
Barley . 



.do. 

.do.... 

.do.... 



7, 400, 000 
16, 000, 000 
111, 000 
12, 000, 000 
1, 520, 000 
47, 800 
3, 100, 000 



1, 060, 000 



142, 500, 000 
17, 600, 000 
350, 000 
21, 250, 000 
5, 800, 000 
140, 000 
7, 000, 000 



1, 950, 000 



102, 500, 000 
15, 240, 000 
680, 000 
13, 150, 000 
435, 000 
55, 000 
5, 400, 000 
43, 245, 000 
750, 000 



82, 836, 000 
16, 510, 000 
3, 450, 000 
12, 389, 000 
1, 960, 000 
96, 000 
5, 286, 000 
770, 000 
864, 000 



25, 500, 000 
4, 330, 000 
92, 000 
3, 500, 000 
470, GOO 



1, 400, 000 
"'380,' 666 



7 A 



1, 600, 000 
30, 000, 000 

78, 000 

2, 450, 000 
11, 800, 000 



25.4 
8.5 
16 

25 
21.9 
14.5 
96 



1.40 



30 
6.1 
14 

25.4 
24 

14.8 

80 



1. 42 



27.8 
12.4 
14.8 
20.2 
17 
18 
76 
775 
1. 35 



43.5 
14.6 
20.8 
31.7 
23.5 
16 

105 

700 
1.20 



30 

11.5 

16.5 

25.3 

22 



77 

"i'.40 



33 
13 

15.2 

35 

22 



e.2 



291, 338 
1, 8d2. 352 
6, 937 
480, 000 
69, 406 
3, 296 
32, 291 



757, 142 



3, 522, 762 



4, 750, 000 
2, 885, 245 
25, 000 
836, 614 
241, 666 
9, 459 
87, 500 



1, 373, 239 



10, 208, 723 



3, 687, 050 
1, 229, 032 
45, 945 
650, 990 
25, 588 
3, 055 
71, 052 
55, 800 
555, 555 



6, 324, 067 



1, 904, 275 
1, 130, 8:21 
165, 865 
390, 820 
83, 404 
6, 000 
50, 342 
1, 100 
720, 000 



4, 452, 627 



850, 000 
376, 521 
5,575 
138, 339 
21, 363 



18, 181 
"27i,"428 



1,681, 407 



48, 484 

2, 307, 692 
5, 131 
70, 000 
536, 363 



E- O 

C o 



$0 40 

90 
61 
37 
63 
66 
36 



5 00 



25 
90 
53 
23 
45 
78 
80 



5 00 



57 
26 
65 
67 
4i 
07 
S 52 



24 

86 
43 
22 
45 
90 
50 
10 
4 90 



27 
27 
40 

23 
32 



32 
'3 '37" 



1 07 
1 14 

95 
74 
69 
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Table showing the prodtiot of each principal crop, ^c, for 1876 — Corrtinned. 



ProdnctB. 



Caufobnia— Contmued. 

Bnokwheat bnaheto 

Potatoes do,.. 

Tobacco. IK)iindfl 

Hay tons 



Total.. 



Indian oon bushcla 

Wheat do--- 



.do.. 



Oats do- 
Barley do..., 

Buckwheat do... 

Potatoes do... 

Tobacco pounds 

Hay - tons 



Total. 



Indian com..... .............. ..----••bushels 

Wheat ^o... 

do., 



Bye , 

Oats do .. 

Barley do... 

Buckwheat do... 

Potatoes do,-- 

Tobacco pounds 

Hay tons 



& 



4, 000, 000 
""§56," WO 



120,000 
4,675.000 

5,200 
% 750, 000 
540, 000 



1, 000, 000 

'""i36,"666 



15, 500 
390, 000 



"9 



125 



.1. 35 



30 
17 

21 

38 
29 



^1 



32,000 



629. 629 



3, 629, 299 



4, 000 
275, 000 
247 
72,368 
18, 620 



140 



7,142 



89, 655 



si 



10 83 



11 61 



90 
70 

75 
50 



64 



18.2 



4^7, 032 



553 
21, 428 



1 00 
1 10 



I 



13,320,001 



9,868,500 



59^ 129, 600 



168. 000 

3, 272, 500 
3,900 
1, 375, 000 
367, 200 



640,000 



1,235,000 



7, 001, 600 



15, 500 
429, 000 



Total. 



TBBBItOUEa 

Indian com ...................bushels, 

Wheat - do... 

Rye -do 



.do. 



Oats 

Barley do... 

Buckwheat do — 

Potatoes do..., 

Tobacco pounds 

Eiiy toBi 

Total 



90, 000 
550, 000 



31 

25.5 



2,903 
21,568 



70 
90 



220,000 
"55,'o6o 



100 

"'i.'35 



2, 200 
"46," 746' 



96 

is'm* 



63, 000 
495, 000 



211,fi00 
"742,"56o 



1, 575, 000 
3^ 850. 000 



18.2 



63,000 
211,538 



95 

1 00 



1, 956, 200 



1, 496, 250 
3,850,000 



2, 150, 090 
850, 000 



1,750,000 
"■'106,666 



71, 666 
30, 357 



89 



1, 462, 000 
756,500 



1 40 



15, 909 



142, 857 



72 

ia'oo' 



1,260,000 

■2,"4o6,"66o 



535^327 



11,224,750 



Summary for each State, showing the product, the area, and the value of each crop for 1876. 



States. 



Ifaane 

UTew Hauiijahire 

Vermont , 

Massachusetts .. 
Rhotie Island... 

Cannet'ticut . 

New York , 

Few Jersey 

PenuaylTTinia . . . 

Delaware 

Maryland , 

Virginia 

Noi th Carolina . . 
Sontli CaFolina .. 

G-eergia 

Floriaa 

Alabama 

MisaiBsippI 

Lonisiana 

Texas 

Arltaneaa 

Teniieasee 

West Virginia.. 

Kentncky 

Ohio 

Michigan 

Indiana , 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missonri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Terrijories , 

Total , 



Bushels. 



INDIAN CORK. 



Acres. 



1, 
2, 
1, 
li 

1, 
21, 

42, 

3, 
13, 
20, 
23, 

9, 
23, 

2, 
26, 
20, 
12, 
48, 
21, 
54, 
10, 
63, 
115, 
21, 
99, 
223, 
27, 

7, 
142, 
102, 
82, 
25, 

1, 



400, 000 
029, 000 
892,000 
150,000 
290.000 
850, 000 
000, 000 
400,000 
250, 000 
850,000 
780, 000 
600,000 
000, 000 
700, 000 
620, 000 
500, 000 
215, 000 
000, 000 
000, 000 
000, 000 
500, 000 
500, 000 
605, COO 
300, 000 
000, 000 
350, 000 
000, 000 
000,000 
000, 000 
400, 000 
500, 000 
500, 000 
836, 000 
500, 000 
600, 000 
120, 000 
15, 500 
575, 000 



1,283, 827, 50a 



45, 161 
48,309 
48, 512 
32, 857 
8", 285 
56,923 
700, OOP 
261, 111 

1, 207, 14^ 
128, 333 
475, 172 

1, 030, 000 
1, 575, 340 
1, 182, 926 
2, 147, 272 
250, 000 

2, 016, 538 
1, 333, 333 

097, 074 
1,920, 000 

895, 833 
2, 224, 489 

37G, 063 
1, 889, 552 
3, 133, 514 

736, 206 

3, 300, 000 
8, 920, 000 

794,117 
291, 338 

4, 750, 000 
3, 687, 050 
1, 904, 275 

850, 000 
48, 484 
4,000 
553 
63, 000 



49, 033, 364 



Value. 



tl, 106, 000 
1, 602, 910 
1, 475, 760 
862, 500 
217, 500 
1, 369, 000 
14, 280, 000 

5, 204, 000 

23, 237, 500 
1, 925, 000 

6, 752, 200 
9, 476, 000 

12, 420, 000 

7, 566, 000 
14, 172, 000 

2, 150, 000 
12, 583, 200 
11, 000, 000 

8, 400, 000 

24, 000, 000 
8, 385, 000 

17, 440, 000 
4, 772, 250 
18, 990, 000 
43, 700, 000 
11, 102,000 
33, 660, 000 
69, 130, 000 
11, 070,000 
2, 960, 000 
35, 625, 000 
28, 700, 000 
19, 880, 640 
6, 88,5, 000 
1, 712, 000 
108, 000 
15,-500 
1, 496,250 



475^ 491, 210 



BuBhols. 



296,000 
192, 000 
421, 000 
17,500 



35, 000 
9, 750, 000 
2, 116, 000 
18, 740, 000 
920, 000 

6. GOO, 000 

7, 875, 000 
3, 000, 000 

850, 000 
2, 840, 000 



1, 140, 000 
325, 000 



4, 750, 000 

1, 400, 000 
11, 260, 000 

3, 377, 000 

8, 237, 000 
21, 750. 000 
15, 170, 000 
20, 000, 090 
23, 440, 000 
16, 800, 000 
16, 000, 000 
17, 600, 000 
15, 240, 000 
16, 510, 000 

4, 330, 000 
30,000,000 

4, 675, 000 
390, 000 

3, 850, 000 



889, 356, 500 



Acres. 



24, 666 
12,800 
28, 639 
972 



2,413 

650, 000 
160,000 
,419, 696 
57, 500 
480, 000 
926, 470 
410, 958 
106, 250 
473, 333 



175, 384 
42, 207 



365, 384 
170, 731 
1, 356, 626 
307, 000 
823, 700 
1, 843, 220 
1, 264, 166 
1, 818,181 
2, 520, 430 
1, 866, 666 

1, 882, 352 

2, 885, 245 
1, 220, 032 
1, 130, 821 

376, 521 
2, 307, 692 
275, 000 
21, 428 
211, 538 



27, 627, 021 



Value. 



1467, 680 
297, 6O0 
602, 030 
22,750 



45,500 
12, 772, 500 

2, 872, 320 
23, 425, 000 

1, 168, 400 

7, 620, 000 

8, 808, 750 

3, 600, 000 
1, 411, 000 
3, 805, 600 



1, 402, 200 
443, 500 



5, 130, 000 
1, 330, 000 
10, 471, 800 
3, 748, 470 
8, 237, 000 
24, 795, 000 
17, 597, 200 
20, 400, 000 
21,799,200 
16, 968, 000 

14, 400, 000 

15, 840, 000 
13, 563, 600 
14, 198, 600 

1, 169, 100 
x34, 200, 000 
3, 272, 500 
429, 000 
3, 850, 000 



300, 259, 300 



Bushels. 



33, 600 
47, 000 
80, 000 
290, 500 
VA, 500 
360, 000 
2, 760, 000 
520, 000 
3, 240, 000 
12, 000 
315, 000 
475, 000 
360, 000 
44, 000 



56, 000 
50, 000 
355,000 
300, 000 
1, 150, 000 
460, 000 
252, 000 
520, 000 
2, 580, 000 
1, 330, 000 
111, 000 
350, 000 
680, 000 
3, 450, 000 
92, 000 
78, 000 
5, 200 



20, 374, 800 



Acres. 



2, 400 
2, 611 
4, 324 

21, 518 
1,541 
30, 000 

230, 000 
38, 518 

231, 428 
923 

23, 333 
49, 479 
42, 857 
6, 666 



3, 200 

4, 5i5 
39, 444 
23, 809 

103, 603 
35, 937" 
18, 6G6 
42, 62^ 

161, 250 
95, 000 
6, 937 
25, 000 
45, 945 

105, 865 

5, 575 
5,131 

247 



Value. 



$37, 29e 
47, 000 
76, 800 
261, 450 
16,650 
309, 600 
2, 263, 200 
421,200 
2, 397, 600 
9, 600 
239, 400 
304, 000 
216, 800 
64, 6S0 



53, 5800 
39, 500 

326, eoo 

222,000 
805, 000 
312, 800 
168, 840 
369,200 
1, 496, 400 
8.17, 900 
67, 710 
185,500 
387, 600 
1, 483, 500 
36, 800 
74, 100 
3,d00 



13, 635, eS6 



Summary for each State, thowing thejproauct, the area, and the value of each cre^for 1876— Continued. 



states. 


OATS. 


BARLEY. 


BUCKWHEAT. 


Bnshels. 


Acres. 


Value. 


BuBhels. 


Acres. 


Value. 


Busliels. 


Acres. 


Value. 




2, 352, 000 
1, 222, 000 
4, 514, 000 
490, 000 
90, 000 
1, 050. 000 
40, 025, 000 
4. 150, 000 
33, 150, 000 
375. 000 

4, 450, 000 
7, 650, 000 
3, 530, 000 
1, 100. 000 

5, 700, 000 
132, 000 

1, 800, 000 
780. 000 


102, 260 
37, 030 
122, 000 
10, 333 
3, 333 
43, 750 
1, 404, 385 
156, 603 
1,159.090 
14. 423 
206, 976 
484, 177 
261, 481 
75, 862 
491, 379 
9, 777 
127, 659 
47, 852 


11, 152, 480 
598, 780 
1, 895, 880 
249, 900 
54,000 
504,000 
16, 810, 500 
1, 743, 000 
11, 602, 500 
127, 500 
1, 513. 000 
3, 060, 000 
1,906,200 
902, 000 
3,876,000 
130,680 
1,206,000 
538. 200 


663, 000 
108, 000 
121, 000 
55, 000 
9, 000 
27, 500 
6, 600, 000 


35, 837 
4, 354 
5,377 
2, 200 
473 
1, 100 
300, 000 


1497, 250 
92, 880 
106, 480 
49, 500 
8, 100 
25, 300 
5, 478, 000 


397, 000 
97, 000 

399, 000 
54, 000 


17, 644 
5, 105 

19, 368 
4, 153 


1246, 140 
63, 050 
255, 3G0 
35, 100 












130, 000 
3, 750, 000 

330, 000 
2, 100, 000 


8, 6C6 
267, 857 
28, 695 
154, 411 


104, 000 
2, 775, 000 

273, 900 
1, 554, 000 


■VTA TT^^l- 






560,000 


85,454 


476, 000 












75, 000 
48, 000 


3, 846 
3, 582 


45, 750 
27, 840 








































































































3, 650, 000 
925, 000 
5, 400, 000 
2, 800, 000 
6, 850, 000 
24, 500, 000 
11, 500, COO 
13, 270, 000 
48, 000, 000 
21, 700, 000 
12, 000, 000 
21, 250, 000 
13, 150, 000 
12, 389, 000 
3, 500, 000 
2,450,000 
2, 750, 000 
90, 000 
2, 150.^00 


117, 741 
45, 121 
306, 818 
1S4, 444 
311, 363 
924, 528 
366, 242 
584, 581 
2, 400, 000 

700, doo 

480, 000 
836, 614 
650,990 
390, 820 
138, 339 
70, 000 
72,368 
2,903 
71, 666 


2, 117, 000 
462, 500 
2, 106, 000 
980, 000 
2, 466, 000 
7, 595, 000 
5, 175, 000 
4, 113, 700 
12, 480, 000 
6,510,000 
4, 440, 000 
4, 887, 500 
3, 419, 000 
2, 725, 580 
-^805, 000 
1, 813, 000 
1, 375, 000 
63,T)00 
1, 462, 000 


60, COO 


2, 758 


..65, 600 


















80,000 
52, 000 
275, 000 
800, 000 
955, 000 
400, 000 
2, 200, 000 
1, 800, 000 
1, 520, 000 
5, 800. 000 
435, 000 
1, 960, 000 
470, 000 
11, 800, 000 
540, 000 
550, 000 
850.-000 


4, 324 

3, 333 
12, 790 
40, 000 
47, 750 
26, 315 

124, 293 
81, 818 
69, 406 

241,666 
25, 588 
69, 406 
21, 363 

536, 363 
18, 620 
21, 568 
30,357 


72, 000 
44, 200 
231, 000 
624, 000 
735, 350 
316, 000 

1, 100, 000 

1, 170, 000 
957, 600 

2, 610, 000 
282, 750 
882, 000 
150, 400 

8, 142, 000 
3G7, 200 
495, 000 
756, 500 


97, COO 
83, 000 


5, 914 
4, 715 


60, 510 
53, 950 








390, 000 
620, 000 
160,000 
175, 000 
425, 000 
47, 800 
140, 000 
55, 000 
96, 000 


31, 9G7 
43, 971 
9, 302 
11, 824 
23, 611 
3, 296 
9, 459 
3, 055 
6,000 


292, 500 
427, 800 
121,600 
141, 750 
259, 250 
31, 548 
109', 2G0 
36, 850 
86, 400 




















































Total 








320,884.000 


13,358,908 


112,865,900 


38, 710, 500 


1,766.511 


25, 735, 110 


9, 668, 800 


6G6, 441 


7, 021, 498 





o 
o 



Summary for each State, shoujing the j^rodwct, the area, and the value of each crop, for 1876 — Continued. 



States. 



Maine 

IfeTf Hampshire.. 

Vermont 

Massachnsetts ... 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina... 
South Carolina . . . 

Georgia .". 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Xntiiaoa 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas ' 

Nebraska 

California 

Oregon 

Nevada 

The Tenitories .. 

Total 



Bushels. 



5, 
3. 
5, 
3, 

1, 
23, 
2. 
6, 

1, 
1, 



868, 000 
990. 000 
265, 000 
250,000 
500, 000 
700, 000 
000, 000 
100, 000 
800, 000 
325,000 
150, 000 
350, 000 
850, 000 
104, 000 



260, 000 
320,000 
40, 000 
544, 000 
450, 000 
260, 000 
125, 000 
100, 000 
000, 000 
750, OW 
300, 000 
450, 000 
820, 000 
100, 000 
000, 000 
400, 000 
286, 000 
400, 000 
000, 000 
000, 000 
220, 000 
750,000 



124 827, 000 



Acres. Value, 



58,680 
39, 900 
37,607 
32,500 

7,692 
26, 153 
418, 181 
52, 500 
136,000 

4,642 
17,968 
21, 093 
12, 142 

1,300 



i642 
4,000 

555 
5,726 
5,844 
15,750 
17, 045 
25, 609 
128, 571 
86, 363 
66, 153 
126, 000 
72, 750 
32,291 
87,600 
71, 052 
50, 342 
18, 181 
32,000 
7, 142 
2,200 
15, 909 



1, 741, 983 



$3, 696, 840 
2, 394, 000 
2,632,500 
2, 697, 500 
500, 000 
1, 649, 000 
18, 400, 000 
2, 520, 000 
5,780,000 
308, 750 
839, 500 
837, 000 
544, GOO 
96, 720 



249, 600 
30*^200 
34, 000 
364, 480 
261,000 
604, 800 
585, 000 

1, 029, 000 
5, 580, 000 
3, 420, 000 
2, 408, 000 
5, 764, 500 

2, 851, 800 
1, 116, 000 
5, 600, 000 
2, 268, 000 
2, 643, 000 

448, 000 
3, 320, 000 
640, 000 
211, 200 
1. 260, 000 



83, 861, 390 



Founds. 



414, 000 
"i," 650," 666" 



7,568,000 
1, 500, 000 



13,200,000 



21, 500, 000 
49, 300, 000 
16,225,000 



225, 000 



175, 000 

1, 980, 000 
32, 200, 000 

2, 750, 000 
128,000, 000 

26, 500, 000 



16, 500, 000 
11,000, 000 
3, 300, 000 



43, 245, 000 
770, 000 



381,002,000 



Acres. Value. 



276 
"2,'835 



6,203 
2,142 



9, 565 



31, 159 
82, 166 
29, 500 



321 



234 
2,200 
51,111 
4, 296 
188, 235 
32, 716 



22, 000 
14, 473 
4, 125 



55, 800 
1, 100 



540,457 



|49, 680 

'437," ioo' 



126, 000 

"i,'i88,'666' 



1,720, 000 
3, 944, COO 
1, 4C0, 250 



45, 000 



38, 500 
237, 600 
2, 576, 000 
220, 000 
8, 960, 000 
1, 722, 500 



940, 500 
627, 000 
198, 000 



3, 027, 150 
7,7, 000 



Tons. 



1, 284, 800 
702, 000 

1, 060, 500 
675, OCO 
115, 000 
575, 000 

5, 600, 000 
590, 000 

2, 900, 000 

37, 500 
237, 000 
256, 000 
116, 200 
24, 000 
23, COO 



24, 000 
23, 500 



60, COO 
23, OOt) 
165, 000 
265, 000 
363, 000 
1, 950, 000 
1, 375, 000 
1,150, 000 
3, 500, 000 
1, 533, 000 
1, OCO, 000 
1, 950, 000 
750, 000 
864, 000 
380, 000 
850, 000 
130, 000 
55, 000 
200, 000 



30, 867, 1'OO 



Acres. 



1, 290, 612 
780, OUO 

1, 060, 500 
661, 7C4 
143, 750 
558, 252 

4. 869, 505 
491, 6G0 

2, 357, 723 

31, 779 
197, 500 
204, 800 
92, 9G0 
20, ceo 
16, 153 



18, 461 
17, 407 



57, 971 
16, 428 
121,323 
203, 846 
290, 400 
1,625, 000 

1, 057, 692 
920, 000 

2, 500, 000 
1, 095, 000 

757, 142 
1, 373, 239 
555, 555 
720, 000 
271, 428 
629, 629 
89, 655 
40, 740 
142, 857 



25, 282, 797 



Value. 



|14, 165, 760 

8, 620, 560 
10, 933, 755 
10, 800, 000 

2, 300, 000 
10, 062, 500 
62, 720, 000 

9, 381,000 
35, 264, 000 

562, 500 

3, 436, 500 
3, 537, 920 
1, 292, 144 

396, 000 
347, 628 



402, COO 
383, 285 



900, 800 
301,300 
2, 237, 400 

2, 650, 000 

3, 720, 750 
16, 419, 000 
13, 750, 000 

9, 855, 500 
23, 380, 000 
11. 680, 750 

5, 300, 000 
9, 750, 000 

6, 390, 000 
4, 233, 600 

1, 280, 600 
9, 868, 500 
1, 235, 000 

742, 500 

2, 400, 000 



300, 901, 2d2 



Tahle sJiming the average yield per acre, and the price per hushel, poundf or ton^of-jarm-products for the year 1876. 



BABLET. 



O 



9l4ine 

Bttw Hampshire 

Termont 

SHABflachusetts . . 
'I^liode iBland . . . 

Connecticut 

Hfcw York 

JSoiT Jersey 

Poniisylvania 

JJelawaro 

ICikryland 

Vir^Bia. — . . . . 
Ifotth Carol in a . 
Bontb Caroliua.. 

tieorgia.... 

Florida 

Alabama 

miiBissippi 

tionisiana 

79xaa 

Arkansas 

^«nnesaeo - 

lr«flt Virginia 

Kentucky 

C»iio 

Ulchigan 

Indiana 

Illinois 

Wisconsin 

Minnesoti^ 

Iowa 

ItflBSonri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories . 



31 
4i2 

39 
35 
35 

32.5 
30 
36 
35 
30 
29 
20 
14.6 
8.2 
11 
10 
13 
15 

17.2 

S5 
24 

24.5 

28. 2 

33.5 

36.7 

29 

30 

25 

34 

25. 4 

30 

27.8 

43.5 

30 

33 

30 

28 

25 



3 ^ 



♦0 79 

79 
78 
75 
75 
74 
68 
56 
55 
50 
49 
46 
64 
78 
60 
86 
48 
55 
70 
SO 
39 
32 
45 
30 
38 
52 
34 
31 
41 
40 
25 
28 
24 
27 

1 07 
90 

1 00 
95 



12 
15 

14,7 
18 



14.5 

15 

13.6 

13.2 

16 

12.5 
8.5 
7.3 
8 



6.5 
7.7 



13 

8.2 

«.3 
11 
10 
11.8 
12 
11 

9.3 

9 

8.5 
6.1 
12.4 
14.6 
11.5 
13 
17 

18.2 
18.2 



|1 58 

1 55 
1 43 
1 30 



1 30 
1 31 
1 32 
1 25 
1 27 
1 27 
1 13 
1 20 
1 66 
1 34 



1 23 
1 33 



1 08 
95 
92 
1 11 
1 00 
1 14 
1 16 
1 02 
93 
1 01 
90 
90 
89 
86 
73 
1 14 
70 
1 10 
1 00 



14 
18 

18.5 

13.5 

12 

12 

12 

13.5 

14 

13 

13.5 
9.6 
8.4 
6.6 



17.5 
11 
9 

12.6 

11.1 

12.8 

13.5 

12.2 

16 

14 

16 

14 

14.8 

20.8 

16.5 

15.2 

21 



,1^ 



$1 11 

1 00 
96 
90 
•90 

86 
,82 
81 
74 
80 
76 
64 



31 

20.5 

17.6 

22.5 

22 

26.5 

31.4 

22,7 

20 

31 

25 

25,4 

20.2 

31.7 

25.3 

35 

3S 

31 

30 



» 1 



10 49 

49 
42 

51 
60 
48 

42 
42 
35 
34 
34 
40 
54 
82 
68 
99 
67 
69 



18.5 
24.8 

23.5 

25 

18 

25 
22 



22 



29 



18.5 

15.6 

21.5 

20' 

20 

15.2 

17.7 

22 

21.9 

24 

17 

23.5 
22 
22 
29 

25.5 
28 



|0 75 
86 
88 

90 
90 

92 



85 



£2 



BUCKWHEAT. POTATOES. 



22.5 
19 

20.6 
13 



15 
14 

11.5 
13.6 



19.5 
13.4 



1^ 



|0 62 
65 
64 
85 



16.4 


83 


17.6 


65 


12.2 


75 


14.1 


69 


17.2 


76 


14.8 


81 


18 


61 


14.5 


66 


14.8 


78 


18 


67 


16 


90 



100 
100 
140 
100 
65 
65 
55 
40 
50 
70 
64 
64 
70 
80 



56 
80 
72 
95 
77 
80 
66 
82 
70 
55 
65 
75 
80 
96 
80 
76 
105 
77 
125 
140 
100 
110 



(V3 
o-S 

P 



|0 63 
60 
50 
83 

1 00 
97 
80 

1 20 
85 
95 
73 
62 
64 
93 



1,500 



$0 12 



1, 220 
700 



600 
550 



700 



745 
900 
630 
640 
680 
810 



750 
760 
800 



775 
700 



9.1 
8.4 



20 



12 
8 



7 

6.5 



5.7 
5.7 



7 
10 



0. 38 

0. 90 
1.00 

1. 02 

0. 80 
1. 03 
1.15 
1. 20 
1. 23 
1. 18 
1.20 
1. 25 
1.25 
1.20 

1. 30 



1.30 
1. 35 



1. 38 
1. 40 
1, 36 
1.30 
1. 25 
I. 20 
1.30 
1. 25 
1. 40 
1. 40 
1. 40 
1.42 
1. 35 
1.20 
1.40 
1.35 
1.45 
1.35 
1.40 



22 

Pu 



$11 


20 


12 


28 


10 


31 


16 


00 


20 


00 


17 


50 


11 


20 


15 


90 


12 


16 


15 


00 


14 


50 


13 


82 


11 


12 


16 


50 


14 


73 


10 75 


16 31 


11 


26 


13 


10 


13 


56 


10 


00 


10 


25 


8 


42 


10 


00 


8 


57 


6 


68 


7 


75 


5 


00 


5 


00 


8 


52 


4 


90 


3 


37 


11 


61 


9 


50 


13 


50 


12 


00 



REPORT OP THE STATISTICIAN. 



103 



Table showing the average cash value per acre of the principal crops of the farm, for the 

year 1876. 



StateB. 



M^ine 

Hampshire. 

Vermont , 

MftABachusetts . , 

Ehode Island 

Connecticut 

"Neyr York 

Ne'?r Jersey 

Pennsylvania ... 

Delaware 

Maryland 

Virginia 

North Carolina.. 
South CaroliM.. 

Georgia 

Florida 

Alabama 

Misflissippi. 
Lor'* — 



State*. 



Texas 

Arkansas 

Tennessee 

West Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska ....... 

California 

Oregon 

Nevada 

The Territoriee 



lia ai 

9 65 
8 70 
12 47 
12 19 
12 96 
14 46 
10 63 
8 10 
10 93 

8 30 
7 30 

9 13 
10 37 

6 40 
16 29 
14 99 
21 88 
20 96 



T/xhle showing the average cash value per acre of farm-prodrnts fov the year 1876. 



States. 



Maine, 

New Han^pshira, 

Vermont . - - , 

Massachusetts .. 
Khode Island..., 

Connecticut 

New York 

New Jersey 
Pennsylvania ... 

Delaware 

Maryland 

Virginia , 

North Oarolinsi.. 
South Cvalina . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Tew 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiftjia 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missomi 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories. . 



124 49 

33 18 
30 42 
26 25 

26 25 
24 05 
20 41 
20 16 
19 25 
15 00 

14 21 
9 20 

7 83 
6 39 
6 60 

8 60 

6 24 

8 25 
12 04 
12 50 

9 36 

7 84 

12 69 
10 05 

13 94 

15 08 
10 20 

7 75 
13 94 
10 16 

7 50 

7 78 
10 44 

8 10 
35 31 

27 00 

28 00 
23 75 



118 96 

23 25 
21 02 
23 40 



18 85 

19 65 
17 95 
16 50 

20 32 
15 87 

9 60 
8 76 
13 28 
8 04 



115 


54 


18 


00 


17 


76 


12 


15 


10 


80 


10 


32 


9 


84 


10 


93 


10 


36 


10 


40 


10 


26 


6 


14 


7 


39 


9 


70 



7 99 
10 62 



14 04 
7 79 

7 71 

12 21 

10 00 

13 45 

13 92 

11 22 

8 64 

9 09 

7 65 
5 49 

11 03 

12 55 

8 39 

14 82 
11 90 
20 02 
18 20 



$11 27 

16 17 
15 54 

15 30 

16 20 
11 52 
11 97 
11 13 

10 01 

8 84 
7 31 

6 32 

7 29 

11 89 
7 88 

13 36 

9 44 
11 24 



$13 87 

21 32 
19 80 

22 50 

17 10 

23 00 

18 2i 



18 70 



16 62 I 
8 69 ■ 

8 28 

9 32 

7 77 

8 70 

9 04 

8 66 

9 28 

8 82 

9 76 

7 42 

8 43 
8 94 
6 60 

14 44 

15 75 



17 98 

10 25 

6 86 

7 87 

7 92 

8 21 
14 13 

7 03 
5 20 

9 30 
9 25 
5 84 

5 25 

6 97 
5 81 

25 90 

19 00 
21 70 

20 40 



23 78 



16 65 

13 26 

18 06 
15 60 
15 40 

12 00 
8 85 

14 30 

13 79 

10 80 

11 05 
10 57 

7 04 

15 18 

19 72 
22 95 
24 92 



t 



113 95 

12 35 

13 18 
8 45 



12 00 
10 36 
9 54 
10 06 



11 89 
7 77 



13 61 
11 44 



9 15 
9 72 

13 07 
11 98 

10 98 
9 57 

11 54 

12 06 

14 40 



53 76 
76 80 
61 20 

63 65 

44 66 

38 40 
34 32 
40 18 
43 40 

39 60 
36 40 

45 75 
39 20 
34 56 

64 00 
31 92 
52 50 
24 64 

103 75 
89 60 
96 00 
79 20 





o 
H 


|63 


00 




60 


00 


$180 00 


70 


00 




83 


GO 


154 16 


65 


00 




63 


05 


111 02 


44 


00 


58 80 


48 


00 




42 


50 


12^4 90 


66 


50 




46 


72 


55 SO 


39 


68 


48 00 


44 


80 


49 50 


74 


40 





140 00 



110 97 

11 05 
10 31 
16 32 

16 00 

18 02 

12 88 

19 08 
14 95 

17 70 
17 40 
17 27 

13 90 
19 80 
19 14 



163 90 
108 00 

50 40 

51 20 
47 60 

52 65 



42 75 

43 32 
48 00 



54 25 
70 00 



21 77 

22 01 



15 53 
18 34 
18 44 
13 00 
X2 81 
10 10 
13 00 
10 71 
9 35 

10 85 
7 00 
7 10 

11 50 
5 88 
4 71 

15 67 
13 77 
is 23 

16 80 
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A general summary allowing the estimated quantities, numher of acres^ and aggregate value oj 
the princij^al crops of th^ farm in 1876. 



Produotfi. 



Number of 
bnshels, &c. 



Number of 
acres. 



Talne. 



Indian com . 

Wheat 

Rye 

Oats 

Barley 

Bnckwheat.. 
Potatoes .... 



Total., 



1, 283, 827, 500 
289, 356, 500 
20, 374, 800 
320, 884, 000 
38, 710, 500 
9, 668, 800 
124, 827, 000 



49, 033, 364 
27, C27, 021 

1, 468, 374 
13, 358, 908 

1, 76G, 511 
666, 441 

1, 741, 983 



0475, 491, 210 
300, 259, 300 
13,635,826 
112, 865, 900 
25, 735, 110 
7,02L, 498 
83, 861, 390 



2, 087, 649, 100 



95, 662, 602 



1, 018, 870, 234 



Tobaooot pounds . 

Hay tpns 

Cotton. bales 

Totalis, 



381, 002, 000 
30, 867, 100 
4, 438, 000 



540, 457 
25, 282, 797 
11, 677,250 



28, 282, 968 
300, 901, 252 
229, 444, 600 



133, 163, 106 



1, 577, 490, 054 



TaJ}le shovjin^ the average yield and cash value per acre, and price per hushel^ pwind, or ion 
of farmrprodvots for the year 1876. 



Produots. 









ldp( 


I 

o 


le p( 


rage yie: 
acre. 


u . 

bflg 


'3 (5 

°l 


* s 


« 










26. 1+ 
10.4+ 
13. 8+ 
24.0+ 

.21.9+ 

t 


$0 37.0+ 
1 03. 7+ 
66.9+ 
35.1+ 
66. 4+ 


|9 69 

10 86 
9 28 
8 44 

14 56 



Piodaets. 



.2 P 

tc© 

U ai ^ 



Indian corn . .bushels 

Wheat do... 

Bye do... 

Oats.... do... 

Barley do 



Buckwheat. ..bushels. 

Potatoes do 

Tobacco pounds. 

Hay tons. 

Cotton pounds. 



14.5 + 

71.6 + 
705 — 

1.22+ 
178. 6 + 



$0 72. 6+ 
65.5+ 
07.4+ 
9 74 
11 



|10 53 
48 14 

52 33 
11 90 
19 64 



mjMBBES AND CONDITION OF FAEM-ANIMALS. 



The estimates of numbers of farm-animals show a small increase over 
the previous record, except as to sheep, which appear to have suffered a 
slight diminution. They foot up as follows : 





January, 
1877. 


January, 
1876. 




10, 155, 400 
1, 443, 500 
11, 260, 800 
17, 956, 100 
35,804,200 
28, 077, 100 


9, 735, 300 
1, 414, 500 
11, 085, 400 
16, 785, 300 
35,935,300 
25,726,800 












There is also a slight decline in the price of every kind of farm-anip 
mals. The averages for the entire country are thus given : 




January, 
1877. 


January^ 

1876.' 




$60 08 
68 91 
27 32 
17 10 
2 27 
6 09 


164 96 

75 3& 
28 89 
19 04 
. 2 60 
6 80 






Oxen and other cattle 
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The high prices of horses in the Middle States are much reduced. 
The decline has been greater in the South than in the West. 

The price of cattle in Texas has not materially declined, nor in Mis- 
souri, Kansas, or Nebraska ; but the high prices that have prevailed 
in Iowa and Minnesota have been somewhat reduced. There is little 
change in prices in Illinois, but more in the States fa-rther east. A 
great decline has taken place in California, from the scarcity of feed and 
pasturage during the past year. 

An increase in numbers of swine is noticed in several States ; for par- 
ticulars of which see the accompanying table. 

CONDITION OF FARM-AimiALS. 

Eeturns of the condition of farm-animals indicate a general state of 
health and thrift above average. Feed has been abundant, except 
in sections where little or no precaution is taken to store up hay for 
winter. Except among hogs, there has been no prevalent epizootic, and 
local diseases reported are mainly either lingerings of chronic ailments 
or euphemisms for emaciation and death occasioned by want of proper 
food and attention. 

HoKSES. — Horses have enjoyed a general exemption from unusual 
diseases. Mild forms of catarrhal disease, with occasional cases of lung- 
fever, are reported from northern latitudes ; and from the South more 
frequent mention of similar diseases and local losses from blind-stag- 
gers — less frequently from glanders ; and in the Mississippi Valley a few 
cases of charbon. 

Cattlb.-No county reports a condition below average in New England, 
and only one in each of the Middle States. In the Southern States the 
condition has been better than usual for that section ; but the cruelty 
and bad economy of neglecting due provision for shelter and winter- 
feeding are quite apparent. The old story is repeated of exposure and 
starvation, resulting in deaths on an extensive scale, and in far greater 
losses from emaciation, engendered disease, and retarded growth in the 
surviving. Facts show that in many localities in the mild and produc- 
tive South Atlantic States stock-raising is far less profitable than in the 
extreme Northern States, where the cold of winter is intense and cattle 
have to be fed from the barn six to eight months in the year. The 
obvious reason is that in the latter States due provision is made to pre- 
ventdirect losses by death, and far greater indirect losses by emaciation, 
weakened constitutions, and engendered diseases, and from exposure 
and want. The return from Taylor, Georgia, reported that from these 
' causes alone, out of a herd of 600, 150, or nearly 43 per cent., had died, 
and they were still dying.'' This is perhaps an extreme case, but other 
localities, and not a few, report results scarcely less disastrous. In the 
Northwest and West a superior condition was generally reported. In 
the five States north of the Ohio, and those west of the Mississippi, 
scarcely one in ten of the returns have been unfavorable. 

Diseases. — ^The only disease extensively reported is starvation, and 
that is confined to the mildest and most productive portions of the 
country. No disease of any kind is reported from New England or New 
York. Pleuro pneumonia has prevailed to a limited extent in Burling- 
ton, New Jersey, and Baltimore and Montgomery, Maryland. The prev- 
alence of abortion and milk-fever was noted in a few localities. Black- 
leg is reported to a limited extent from all sections of the country. 

A report from Laurens, Georgia, says : " There has been a great loss 
of cattle from what owners call * murrain;' but I think it is emaciation 
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from much exposure and short feed during the cold winter." A disease 
was reported under the same name, and perhaps induced by similar 
causes, in Catoosa also, and in one county each in South Carolina, Texas, 
Tennessee, West Virginia, and Kentucky ; two in North Carolina, Ala- 
bama, Louisiana, Missouri, and Nebraska 5 three in Virginia, and five in 
Arkansas. 

A disease designated as " black-tongue," or " sore-tongue," has been 
reported from a few localities in Mississippi, Georgia, Arkansas, Ken- 
tucky, Tennessee, and Illinois. The return from Johnson, Illinois, 
reports that the disease is new to that section, and gives the following 
particulars : It first appeared in the autumn of 1876 in several localities 
about the same time. Its approach was indicated by apparent inability 
to take food into the mouth. This was soon followed by swelling of the 
throat, stiffness gf the jaws and limbs, tenderness in the feet, and rapid 
emaciation, A disease, not named and described as new, fatal in its 
results, showed like symptoms in Georgetown, South Carolina, and 
Lewis, Kentucky. On the Pacific coast, the same or a similar disease, 
" not understood," appeared and excited considerable alarm. The report 
from Wasco, Oregon, described it as first manifesting itself by a slight 
Bwellin*g on the lower jaws, close up to the head. This extends over the 
entire head, which becomes enormously large. The affected pine away ; 
and if the disease is left to run its course, it terminates fatally. Most 
of the attacked had been shot, through fear that the infection might 
prove contagions. The diseajse aa^ed to prefer for its victims oattle 
on the range is good condition. 

Cases of charbon were reported in two parishes in Louisiana. 

ISL Etowah, Alabama, evidently from semi-starvation, diseases of farm- 
animals were prevalent. Besides heavy losses from bloody murrain," 

hollow-born," "hollow-tail," &c,, very many milch-cows died from some 
mysterious difficulty in calving. " They are in great agony for from two 
to six days before they are rid of the calf. Afterward they recuperate, 
eat, give no milk, and, within five or six days, die." There was also 
unusual fatality among milch-cowa in Shelby, ascribed by the farmers to 
" hollow-horn" or hoUow-taU ;" but our reporter aurmises that hollow- 
stomach, with want of due protection from cold and atorma, wa.s the tme 
source of the fatality. 

The return from Oaldwell, Texaa, tells that, as a consequence of ex- 
poanre and atanration, all cattle recently imported from the North, and 
about 10 per cent, of the native atock, including nearly all cowa that 
wjm pregnanti" died. 

An unknown disease, often resulting fatally, prevailed in the autamm 
m Benton and Montgomery, Iowa ; Hemaha, Kansas, and four counties 
in I^ebraska. In all these localities it is attributed to feeding on smutty 
com or dry corn-fodder, or the excrement of grasshoppers on the fodder. 
Our correspondent in Cass, Nebraska, thinks it ia caused by the too 
sadden change from the juicy prairie-grass to the dry corn-fodder, and 
especially for the reason that the disease does not occur in cases where 
rye sown among the corn is sufficiently grown to be nipped when the 
cattle are turned in. A like opinion is expressed in the report from 
Madison. 

Lo98e$. — As a rule, cattle properly protected and fed have wintered 
with gain rather than loss. "Among those left to provide their own 
shelter and food the loss by death, while relatively less than in more 
changeable and severe winters, has been absolutely great, and in the 
surviving the loss of everything except life itself has been enormous. 

8RSSP^Sheep are in medium condition, having suffered leas than usual 
even in, regions where they axe not properly fed and sheltered. In por- 
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tions of California, owing to the failure of the usual amount of rain, 
heavy losses have resulted from lack of feed. In Kern, there was no 
feed outside of alfalfa lands ; 25 per cent, died of starvation, not over 5 
per cent, of the lambs had been saved, and thousands of sheep had been 
sold at to 50 cents per head, to be driven to i^evada and Oregon. 
In Stanislaus and southward they were reduced to the starvation point 
and dying rapidly ; had been sold as low as 13 cents per head. In San 
Diego one-third in many flocks had died. 

Diseases. — No extraordinary diseases have prevailed. In all sections, 
in localities where the necessary meana of prevention and cure have 
been neglected, foot-rot and scab had been perpetuated. Grub in the 
head is noted in a few localities in Ohio. In the Southern States the 
disease called "rot" is frequently noted, particularly in localities where 
sheep " are not well cared for." In the same section, next to exposure 
and starvation, "dog-slaughter"' is the most pestilent disease, and the 
one which has more influence than aU others in discouraging sheep- 
husbandry. 

Remedy for scab, — Californians recommend, as the cheapest remedy, and 
as effectual as any, a dip made from lime 1 part, and sulphur 2 parts, 
boiled together until both are dissolved; then reduce with hot water, 150 
parts to 1, making the temperature of the dip 112^ Fahr. They dip 
by swimming the sheep through a trough of the following dimensions : 

24 feet long, 8 inches wide at the bottom, 30 inches at the top, with 
an inclined platform at one end for the sheep to drain upon, the liquid 
passing back into the trough. A half-barrel of lime and one barrel of 
sulphur is sufficient for 1,600 sheep. The sheep should be dipped 
at shearing, and again ten days after. They should be kept from the 
old yard and placed on a clean range. The cure will be permanent, 
unless they again come in contact with diseased sheep. In Humboldt 
about 25 per cent. ha.Te the scab. Most of the sheep are shorn twice 
each year. After being shorn, diseased flocks are dipped in a strong 
decoction of tobacco. One dipping generally does till the next shearing. 

Losses. — ^The localities and causes of the heavier losses definitely 
reported were as follows : Disease of the throat : Jackson, Mississippi, 

25 per cent. Diarrhea or purging : Loudoun, Virginia, and Campbell, 
Tennessee, 15 per cent. ; Lake, Illinois^ 10 per cent. Scab : Kaufman, 
Texas, and Taylor, Iowa, 10 per cent. Scab and hunger : Bee, Texas, 
15 to 20 per cent, Eot : Wilkes, Korth Carolina, Union, Georgia, and 
Morgan, Tennessee, 10 per cent. ; Monroe, Tennessee, 30 per cent. Foot- 
rot : Some flocks in San Jacinto, Texas, 50 per cent. Foot-rot and other 
diseases : Licking and Morrow, Ohio, 10 per cent. Exposure and hun- 
ger : Gaston, North Carolina, and Kosciusko, Indiana, 10 per cent. } Clai- 
borne, Louisiana, and Hillsdale, Michigan, 20 per cent. ; Clay, Korth Car- 
ol ina, and Navarro, Texas, 25 per cent. Wolves : Freeborn, Minnesota, 
20 per cent. Wolves and dogs : Nodaway, Missouri, 25 per cent. Dogs : 
Craighead, Arkansas, 15 per cent. Causes not known or not named : 
Harnett, North Carolina, and Marion, Kentucky, 10 per cent. In flocks 
of 200 or more, in Carroll, Kentucky, 20 per cent. 

Extraordinary losses of spring lambs were reported in Prince George^s, 
Maryland ; Grenada, and Greene, Mississippi ^ and Monroe and Blount^ 
Tennessee. 

Swine. — Diseases. — In New England, where hogs are kept in small 
lots, and usually well cared for, no disease prevailed the past year. In 
Columbia, New York, about 6 per cent, of the hogs died of lung-disease, 
ascribed to want of cleanliness in their pens. A peculiar disease,^ by 
which the affeoted suddenly beoome^sore iik.the back and hsms^ and 



108 REPORT OP THE COMMISSIONER OF AGRICULTURE. 



lose the use of their hind legs, prevailed throughout Chatauqua. In 
Burlington, New Jersey, 10 per cent, died of " the scours.'' 

Pennsylvania constitutes the northeastern border of a vast region 
infected with hog diseases, most of which are classed under the name of 
cholera. In this State 7 returns in 45 report the prevalence, to a greater 
or less extent, of disease so named ; Maryland, 3 in 16 ; Virginia, 15 in 
69 ; North Carolina, 28 in 51 ; South Carolina, 8 in 17 ; Georgia, 44 in 
68 ; Florida, 6 in 14 5 Alabama, 20 in 30 ; Mississippi, 18 in 33 ; Louisi- 
ana, 6 in 19 ; Texas, 25 in 70 ; Arkansas, 15 in 34 5 Tennessee, 36 in 49 ; 
West Virginia, 5 in 34 ; Kentucky, 36 in 43 ; Ohio, 26 in 57 ; Indiana, 
37 in 42; Illinois, 47 in 61 ; Iowa, 35 in 55; Missouri, 58 in 68 j Kansas, 
16 in 41 5 [N^ebraska, 11 in 30. 

The following are the principal diseases reported under other names 
or no name : A disease reported in different localities under different 
names — such as " new," unknown," " very different from any heretofore 
known," " diphtheria," "sore-throat," "head and neck disease," "mouth 
and throat disease," &c. — but the descriptions of which imply identity, 
is thus described in the return from Lauderdale, Alabama : 

It is principaUy confined to the mouth, throat, and lungs ; but often affects the kid- 
neys, occasioning copious discharges of bloody urine. In its first stages the mouth 
and tongue are much ulcerated, so that the hog cannot take usual food, being unable 
to masticate even a tender apple. Within three or four days a heavy coughing ensues, 
the lungs become badly ulcerated, and in many cases entirely consumed. At this stage 
great thirst prevails, and the hog will lie around near or in the water until death. In 
some cases they continue to live fifteen days without seeming to take any nourishment. 
In some localities 80 per cent, of all the hojgs have died of this disease* It made its 
appearance here in July, and is still prevailing to a limited extent. It has thus far 
proved incurable. 

In Ohio, Van Wert, the affected are taken with a cough, become stu^ 
pid, refuse to eat, and have great difficulty in breathing; "they blow 
and throw up, leave the herd, linger around, lie down, and seldom get 
up again." The time between the attack and death ranges from one to 
fourteen days. In post-mortem examinations the lungs are found to be 
rotten, and to emit a very offensive odor. In Preble, " some do not live 
more than twenty-four hours after the attack, while others linger along 
for several days. The lungs at death are usually entirely gone." The 
report from Iroquois, Illinois, states: 

We have had among swine a disease new to us, which has taken many hogs of aU 
ages, but is perhaps more prevalent among large fat hogs. The first symptom is a 
cough ; in a short time they are troubled to breathe," and three out of four die within 
a period ranging from twenty-four hours to six days. On examination, after death, 
their lungs seemed to be the only part diseased. In some cases one lung wih be entirely 
gone and the other swollen and hard, of a blue or purple color, and when cut into a 
a kind of yellow frothy matter springs out. 

This disease, or a disease attended with like symptoms and results, 
is reported as occasioning a loss of 25 per cent, in Brunswick, Virginia, 
of 90 per cent, in Newberry, South Carolina, of 4,000 in Saint Clair, 
Alabama, and heavy losses in Lauderdale; also as more or less fatal, 
without definite specifications, in Eapides, Louisiana; Howard, Ar- 
kansas 5 Van Wert and Preble, Ohio ; Elkhart, Indiana ; Rock Island, 
Grundy, Carroll, and Iroquois, Illinois ; Richland, Wisconsin ; Muscatine, 
Iowa; Pemiscot and Clinton, Missouri ; and Cass and Dodge, Nebraska. 
In Brunswick, Virginia, a few recover ; in which cases, as soon as con- 
valescence begins, every particle of hair comes out, and the skin breaks 
out all over in sores." 

In Georgia, Union, a nameless disease prevails, which covers the 
attacked with sores resembling the eruptions of small-pox. In Laurens, 
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large losses resulted from a disease called " yellow-sweat." Its preva- 
lence is attributed to a lack of green food, since hogs which run in fields 
of winter rye and oats are not subject to it. 

The prevalence of thumps" is noted in Columbia and Santa Rosa, 
Florida; Cumberland, Kentucky: Lucas, Ohio; Martin, Indiana; Boone, 
Missouri; Brown, Kansas; and Pawnee, Nebraska. 

Pneumonia, in Boyle, Butler, • Scott, Bracken, Meade, Spencer, and 
Livingston, Kentucky ; Greene, Ohio; Brown, Indiana; Perry, Schuy- 
ler, Warren, and Grundy, Illinois ; Wayne, and Saint Francois, Mis- 
souri; and Chautauqua and Allen, Kansas. 

Eed mange, in Bienville, Louisiana; Titus, Hamilton, and Wood, 
Texas ; and Bradley, Kewton, Sevier, and Ouachita, Arkansas. 

Quinsy, in Decatur and Grant, Indiana ; Benton, Grundy, Hamilton, 
Jones, Marion, Mills, Sac, and Webster, Iowa; Livingston and Laclede, 
Missouri ; Smith and Eepublic, Kansas ; and Webster and Cass, Nebraska. 

Diseases resulting from worms, in Bureau, Jackson, Grundy, Sanga- 
mon, Hancock, and Fulton, Illinois ; Sherburne, Wisconsin ; Livings- 
ton, Pike, Wayne, Johnson, Lincoln, and Stone, Missouri ; Johnson and 
Lyon, Kansas; and Corning and York, Nebraska. 

Lung-fever or lung-disease, in Tazewell, Macon, Montgomery, Carroll, 
Clark, and Ogle, Illinois ; and Benton, Chariton, Pettis, and Clinton, 
Missouri. 

In Ohio, the prevalence of blind-staggers among hogs is reported in 
Morrow, and of black-tooth and scurvy in Lorain. 

In October and November a strange and fatal disease prevailed in two 
localities widely separated in Sauk, Wisconsin. In every case of attack 
death followed within twenty-four hours. The symptoms were, loss of 
appetite, stupor, and purging. In Walworth there had been greater 
fatality than for years, the cause of which could "not even be guessed 
at." Young pigs died in large numbers ; also sows about the time of 
farrowing. In Wisconsin there was some fatality among fat hogs from 
an unknown disease, which deprives them of the use of their legs. 

In Sherburne, Minnesota, some hogs lost the use of their hind legs, 
and pined away until worthless. These effects are attributed to kidney- 
worms. 

In Woodson, Kansas, a disease resembling piles destroyed 25 percent, 
of the pigs dropped in cold weather. "The rectum protrudes and 
appears much inflamed ; the pigs become poor and lank, and though 
they continue to suck and eat with a good appetite, the disease pro- 
gresses until it terminates in death." Doniphan reported large losses 
by a new disease. Post-mortem examinations showed diseased lungs, 
liver, and brain, and, in some cases, "ugly-looking worms in the neck." 

In Merced, California, anew disease, mostly limited to hogs in good 
order, had appeared. The attacked lose the use of their fore legs, drop 
on the breast, and die within twenty-four hours. 

Preventives and remedies. — Our correspondents in different localities 
report various antidotes and curatives for " cholera," as they have for 
years, but certainly no specific has been found. It is possible that some 
gleams of light may come from a publication of their views. 

In Beaufort, North Caroliua, the reporter, reporting that 10 per cent, 
of the hogs over, and 20 per cent, of those under, one year old have died 
of cholera, so called, adds : 

I keep a trough, to which my hogs have access, well supplied with ashes, salt, and 
sulphur. The disease has been very fatal among the hogs of my neighbors, and of tlie 
tenants and laborers on my farm ; but though I keep a large number, none have bcon 
affected except soven sacking pigs, all of which died. 
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Our correspondent in Wayne, Oeorgia, reports : 

Cholera hm been raging erer einee October. In some neighborhoods it haa killed 
nearly all ; one man lost all bnt 6 ont of 170 ; another, all but 1 ont of 93. All th6 
remedies applied have thns far failed to cure ; bnt I believe that com boiled in wood 
ashes or potash is a preventive. Once or ttrice a week I have fed my hogs on com so 
prepared, and while my neighbors' hogs have died at a rapid rate, I have not lost tt 
hog. The general loss is estimated at 50 per cent. 

The report from Simpson, Kentucky, stating that hogs in that section 
are generally regarded as the most profitable farm-stock, adds : 

As what is known as cholera is the prevailing disease, I will give the experience of 
five or six good farmers in my neighborhood. A few years since we were indnCed to 
believe that crude petroleum was a good thing to promote the health of stock of aU 
kinds, and especially of the pig. We use a common tin sprinkler, and occasionally 
give them a thorough oiling. When not threatened with the disease, once in tw» or 
three months is sufficient. We also put the petroleum on corn fed to them. The result 
is that for live years not one who has practiced this has been troubled with diseasiBd 
hogs ; and that, too, when disease and death have surrounded us. These farmers keep 
severally from 75 to 200 hogs. We are thoroughly convinced that petrolewn is aii 
effectual preventive. 

A correspondent in Du Page, Illinois, reports that his hogs, in common 
with others in the locality, were attacked with cholera last September, 
After about 20 of his best shoats had died he gave the surviving a 
plenty of charcoal in their slops, and it operated as an effectual cure. 
This is confirmatory of the first of the following extracts from Indiana 
reports : 

De Kalb ; The best remedy is a mixtnre of charcoal and soda, given in bran, or any 
other way the hogs can be induced to eat it. Decatur .* The only remedy that has done 
any good is turpentine in slops. As a preventive, a teaspoonful is given to each hog 
twice a week ; as a cure, the same dose daily. Tippecanoje : I had a pair of very fine 
BOWS affected apparently with the worst form of the disease called cholera. They were 
BO reduced by purging that they could not stand. They were cured by administering 
large doses of soft soap. They seemed to crave it, and would eat it long after they refused 
corn or the best of sweet milk. The recovery was perfect. This unexpected result 
Beems to sustain the theory of a neighbor, that worms in the intestines are the cause of 
the disease. 

Our correspondent in Pope, Illinois, reporting a loss of 30 per cent, in 

the county, says : 

My hogs have not been affected with the disease for years. I have given them warm 
soap suds once or twice per week. Whether this has been a preventive I will not say; 
bnt the disease has prevailed in the herds of my neighbors. 

In Oakland, Michigan, thnmps," popularly credited with causing the 
death of 10 per cent., is believed to be caused by undue heat and impure 
air from close confinement in tight pens. From Tuscola, also, the report 
states : " >3ow after sow is losing her entire litter, and we are unable to 
ascertain the cause ; but I think one cause may be found in the fact that 
a great many breeding-sows are kept in close pens, and so do not get 
sufficient exercise.'' 

The report from Grundy, Illinois, expresses the opinion that pneumonia 
results from penning hogs in such a way that, during cold nights, they 
are allowed "to pile up one above another; " the consequence is that 
those underneath, after becoming heated and getting into a state of 
perspiration, rush out into the cold air. The same report states that a 
mixture of copperas and sulphur, put in the swill, results in expelling 
worms from the intestines and generally improving the physical condi- 
tion of hogSo In Dallias, Iowa, the farmers who allow "too many hogs 
to sleep together have suffered the heaviest losses ; " and in Camden, 
Missouri, " hogs that have had clean, roomy pens, pure watei*, and sound 
grain have generajly escaped diseai^e^^ 
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Lo88€8.~The Eastern, Middle, Lake, and Pacific States report scarcely 
any losses beyond those from ordinary casualties. The exceptions to 
this are in Maryland, where a loss of 15 per cent, in Montgomery and 
10 in Charles and Worcester is attributed to cholera. In the interior 
belt, embracing Kentucky, Indiana, Illinois, and Missonri, and in the 
States bordering the Gulf, the losses are very heavy, involving a large 
portion of the entire area. For the most part losses are not specified in 
returns which report no disease or special cause, and therefore the per- 
centage chiefly represents extraordinary losses ; that is, losses from dis- 
ease, starvation, and ill treatment. Taking the numbers and average 
values returned for the 1st of January, 1877, as the basis of calculation, 
the percentage, numbers, and values of the losses, during the year end- 
ing April 1, in the several States within the area named, as indicated 
by unusually full returns, are as follows : 



States. 


Per 
cent. 


Nnmber. 


Valno. 


Virginia 


4 


24, 296 


$111, 275 


68 


North Carolina 


10 


73, 550 


308,910 


00 


South Carolina 


10 


28, 410 


118, 753 


80 




10 


148. 310 


532, 432 


90 


Florida 


20 


33, 320 


90, 630 


40 




84 


190, 464 


660, 910 


08 




18 


214, 074 


783, 510 


84 


Lonisiana 


14 


33, 964 


127, 025 


36 




12 


137, 340 


565. 840 


80 




16 


160, 048 


571, 371 


36 




16 


174,064 


750,215 


84 



States. 


Per 
cent. 


Number. 


Vfilue. 


"West Virginia 


4 


10, 828 


$51, 


324 


72 


Kentucky 


21 


333. 522 


1, 821, 


030 


12 


Ohio 


■ 7 


122, 899 


930, 


345 


43 




18.6 


441, 750 


2,893, 


462 


50 




22 


605, OUO 


4, 840. 


000 


00 




13.6 


443, 795 


3, 235, 


265 


55 


MiBSouri 


30 


768, 000 


4, 185, 


600 


00 




14 


50, 372 


398, 


946 


24 


Nebraska 


6 


10, 230 


73, 


451 


40 


Total 




4,004,236 


23, 050, 


303 


OS 







Table showing tlie estimated total nuTober and total value of each kind of livejto^ onrf the average pricey in Janmryy 1877. 



M 



States. 



Main© 

Kew nampaliire.. 

Vermont 

Massachusetts — 

Rhode Island 

Connecticat 

Nevr York , 

New J" eraey 

Pennsjlvania 

Delaware 

Maryland 

Virginia 

North Carolina... 
South Carolina ... 

Georgia 

Florida 

Alabama, 

Miasiaatppi , 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia — 

Kentucky , 

Ohio. 



Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Xowa 

Missouri 

Kansas 

Nebraska , 

California 

Oregon 

Nevada 

The Territories. 



Total 

Grand average of prices - 



Number. 



80, 100 

56, 000 
75, 200 

131, 000 
14, 500 
52, 100 
692, GOO 
115, 700 
590, 9(10 
19, €00 
107, 600 
198, 700 
141, 000 

57, 400 
118,300 

16, 7C0 
105, 400 
90, 800 
77, 000 
785, 800 
162, 000 
321, 100 
114, 100 
368, 300 
750, 000 
305, 800 
675, 600 
., 102, 600 
359, 100 
310, 000 
726, 900 
598, 900 
234, 100 
111, 000 
260, 000 
97, 700 
11, 000 
120, 800 



10, 155, 400 



Average 
price. 



$71 21 

67 95 
70 87 
88 99 
94 62 
75 83 
65 61 
94 90 

75 66 

76 80 
75 90 

64 54 
70 30 
82 29 
72 54 
72 96 

62 91 
69 21 
5G 31 
30 23 
47 96 
55 28 
55 34 

53 19 

63 46 
75 19 

54 74 
58 62 

65 56 

66 70 
53 65 

42 33 
50 31 
63 00 
39 50 

43 95 
43 00 
43 66 



60 08 



Value. 



15, 703, 021 
3, 805, 200 
5, 329, 424 

11, 657, 690 
1, 371, 990 

3, 950, 743 
59, £93, 486 
10, 979, 930 
44, 707, 494 

1, 505, 280 
8, 166, 840 
12, 624, 098 
9. 012, 300 

4, 723, 446 
8, 581, 482 
1,218, 432 
6, 630, 714 

6, 284, 268 
4, 335, 870 

23,754,734 

7, 769, 520 
17, 750, 408 

6, 314, 294 
19, 589, 877 
47, 595, 000 
22, 993, 102 
36, 982, 344 
64, 634, 412 
23, 542, 596 
20, 677, 000 
42, 632, 685 
25, 351, 437 
11, 777, 571 

7, 548, 000 
10, 270, 000 

4, 293, 915 
473, 000 

K, 274. 128 



610,206, 631 



;MULE3. 



Number. 



19, 000 
14, 800 
26, 000 

4, 000 
11, 100 
29, 800 
52. 700 
45, 500 
96, 200 

9,100 
102, 400 
96, 100 
79, 100 
112, 900 
85, 900 
99, 800 

2,400 
62, 400 
26, 500 

3, 800 
60, 100 
113, 300 

8, 500 
6, 000 

37, 700 
124, 900 
26, 200 

9, GOO 
26, 500 

3,400 
1, 100 
27,300 



1, 443, 500 



Average 
price. 



■ |90 92 
111 28 

90 57 
99 30 

91 34 
79 42 
73 87 

92 08 

83 33 

84 17 
69 56 
86 70 
76 29 

49 42 
60 19 
59 88 
59 36 
51 25 

66 20 

93 21 
63 88 
68 08 

85 71 
83 61 
75 90 

50 56 
65 41 
95 61 

67 75 
41 67 
71 00 

68 52 



66 91 



Value. 



|1, 727, 480 

1, 646, 944 

2, 354, 820 
397, 200 

1, 013, 874 

2, 366, 716 

3, 892, 949 

4. 169, 640 
6, 016, 346 

765, 947 
7, 122, 944 
8, 331,870 
6, 034, 539 
5, 579, 518 

5. 170, 321 
5, 976, 024 

142, 464 
4, 223, 000 

1, 754, 300 
354, 198 

3, 839, 188 
7,713, 464 
728, 535 
501, 660 

2, 861, 430 
6, 314, 944 
1, 713, 742 

860, 490 
1, 795, 375 

142, 35d 
78, l(Jd 
1, 870, 596 



99, 480, 976 



MILCH-COWB. 



Number. 



167, 500 

98, 200 
215, 7G0 
148, 700 

20, 400 
112, 000 
1, 526, 200 
146, 3oa 
845, 300 

23, 000 

99, 600 
229, 200 
203, 000 
162, 400 
270, 400 

67, 400 
171, 500 
178, 000 

89, 600 
505, 100 
165, 700 
225, 700 
125, 500 
247, 100- 
700, 000 
368, 300 
439, 200 
724, 900 
474, 000 
S(49, 800 
665, 300 
460, 100 
273, 400 

85. 200 
381, 900 

88, 9Q0 

10, 000 
296, 300 



11,260, 800 



Average 
price. 



|30 CO 
32 20 

29 00 
40 00 

37 50 

38 12 
35 00 
42 00 
34 50 
34 00 

30 03 
21 88 

15 26 
20 00 

16 68 
15 12 
XI 78 
18 48 

20 71 

14 53 

15 30 
18 83 
26 53 
29'18 
32 91 

31 74 

26 70 

27 87 
26 86 

21 05 
23 56 
21 11 
23 26 
S6 83 

30 64 
20 45 

31 50 
25 52 



Value. 



|5, 025, 000 
3, 162, 040 
6, 255, 300 
5, 948, 000 
765, 000 
4, 209, 440 

53, 417, 000 
6, 144. 600 

29, 162, 850 
782, 000 

2, 990, 988 
5, 014, 696 

3, 097, 780 
3, 248, 000 

4, 510, 272 
1, 019, 083 

3, 049, 270 
3, 289, 440 

1, 855, 616 
7, 339, 103 

2, 535, 210 

4, 247, 674 

3, 329, 515 
7, 210, 378 

23, 037, 000 
11, 689, 842 
11, 726, 640 
20, 202, 963 
1^ 731, 640 
5, 258, 290 
15, 674, 468 
9, 712, 711 
6, 359, 284 
2, 285, 916 
11, 701, 416 
1, 818, 005 
315, 000 
7, 561, 57f 



307, 743, 211 



Table showing the eatimated total number and total value of each kind- of live etocik, and the average priec, in Jawiaryt 187 7— Continued. 



00 



states. 



Maine 

Kew Hampsliiro 

Yermout 

Massachnsetts 

Bhode Island 

Connecticut 

New York 

NeTf Jersey f.. 

FennsylvauiA 

Delaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida , 

Alabama 

Mississippi 

Louisiana 

Texas , 

Arkansas ^ 

Tennessee 

West Virginiii 

Kentucky 

Ohio. 



Michigan 

Indiana 

IlUnoia 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories . 



Total 

Grand average of piioeo.. 



OXBN Am) OTHER CATTUB. 



Nnmber. 



1, 



199,800 
119, 100 
iSl, 800 
110, 400 
15. 600 
112, 900 
663, 200 
82,100 
701, 000 
31, 700 
116, 900 
393, 500 
316, 300 
184, 800 
404, 900 
363, 400 
330, 500 
310, 100 
171, 900 
390, 500 
261, 300 
317, 200 
235, 200 
377, 9b0 
775, 000 
397, 700 
764, 500 
287, COO 
466, 800 
339, 300 
958, 800 
;846, 300 
525, 000 
195, 400 
053, 500 
147, 200 
48i 100 
809,500 



17, 956, 100 



Arerage 
price. 



$25 78 

29 01 
83 35 
40 81 
46 12 
38 66 

30 15 
38 18 
26 01 
25 62 
21 09 
17 12 

10 63 

11 95 
9 30 
6 44 
9 96 

10 81 
10 02 
9 24 
10 33 

10 92 

20 92 

21 47 

23 37 

24 18 

17 72 
21 20 
21 22 

18 07 
"17 82 
17 17 

17 09 
20 86 
16 52 

11 80 

19 00 

18 00 



17 10 



Vain©. 



4S, ISO, 644 
3, 455. 091 
3, 077, 530 
4, 505, 424 
719, 472 
4,364,714 

19. 995, 480 
3, 134, 578 

18, 233, 010 
612, 154 
3. 465. 421 
6, 736, 720 
3, 362, 269 
2, 208, 360 
3, 765, 570 
2. 340, 296 
3,291, 780 
3, 352, 181 
1,722,438 

31, 328, 220 
2, 699, 229 
3, 463, 824 
4, 920, 384 
8, 113, 513 

18, 111, 750 
9,616, 386 

13, 546, 940 
27, 284, 400 

9, 905, 496 
6, 131, 151 
17, 085, 816 

14, 530, 971 
8, 972, 250 
4, 076, 044 

17, 403, 820 
1, 736, 960 
913, 900 
14. 571. 000 



307, 105, 386 



Nnmber. 



520,600 
242, 400 
475, 700 
61.000 
25.000 
92, 500 
1, 897. 700 
125, 800 

1, 607, 600 

23, 600 
144, 000 
367, 000 
281,000 
144, 100 
378, 600 

40, 400 
195, 100 
163, 900 

71, 500 

2, 826, 700 
190, 400 
345, 100 
544. 500 
690, 400 

3, 900, 000 
2, 100, 000 
1, 175, 000 
1, 258, 500 
1, 151, 100 

209, 200 
1, 680, 500 
1, 297, 000 
142, 400 
60, 600 
7, 290, 000 
859, 700 
84, 000 
3, 201, 600 



35, 804, 200 



Average 
price. 



$2.90 
2 66 

2 84 

3 67 
3 70 
3 60 

3 58 

4 87 

3 17 

4 17 
3 68 
2 81 
1 54 
1 82 

1 63 

2 02 
1 71 
1 72 

1 87 

2 04 

1 77 

2 01 
2 30 
2 79 
2 52 
2 72 
2 23 
2 50 
2 45 
2 33 
2 29 

1 91 

2 41 
2 75 
1 40 

1 80 

2 10 
2 25 



8 27 



Value. 



$1, 509, 740 
644, 784 
1, 350, 988 
223, 870 
92, 500 
333. 000 

6, 793, 766 
612, 646 

5, 096, 092 
98, 412 
529, 920 

1, 031, 270 
432, 740 
262, 262 
617, 118 
81, 608 
333, 621 
281, 908 
133, 705 

5, 766, 468 
337, 008 
693, 651 

1, 252, 350 
1, 926, 216 
9, 828, 000 
5, 712, 000 

2, 620, 250 
3, 146, 250 
2, 820, 195 

487, 436 
S, 848, 345 
2, 477, 270 
343, 184 
166, 650 
10, 206, 000 
1, 547, 460 
50, 400 

7, 203, 600 



80, 892, 683 



Nnmber. 



59,900 
38, 700 
53, 300 
78, 600 
17, 100 
58, 400 
580, 000 
151, 400 
901, 200 
46,700 
252, 100 
607, 400 
735, 500 
284, 100 
1, 483, 100 
166, 600 
793, 600 
1, 189, 300 
242,600 
1, 144, 500 
1, 000, 300 
1, 087, 900 
270, 700 
1, 588, 200 

1, 755, 700 
505, 600 

2, 375, 000 
2, 750, 000 

562, 300 
215, 500 
3, 263, 200 
8, 560, 000 
359, 800 
170, 500 
417, 700 
188, 700 
5, 400 
116, 500 



28, 077, 100 



Av&rage 
price. 



$10 11 
14 99 
10 31 

14 80 
13 80 

15 74 
9 30 
9 56 
9 48 
8 38 

6 68 
4 58 
4 20 
4 18 
3 59 

2 72 

3 47 
3 C6 

3 74 

4 12 

3 57 

4 31 

4 74 

5 46 

7 57 

7 36 

6 55 

8 00 

6 71 
5 72 

7 29 

5 45 
7 92 
7 18 

6 20 
3 42 

9 00 
9 54 



Value. 



$605. 589 
580, 113 
549. 523 
1, 163,280 
235, 980 
919, 216 
5, 394, 000 
1, 447, 384 
8, 543, 376 
391, 346 

1, 684, 028 

2, 781, 892 
3, 089, 100 
1, 187, 538 
5, 324, 329 

453, 152 
2, 753, 792 
4, 352, 838 

907, 324 
4, 715, 340 

3, 571, 071 
4, 688, 849 
1,283,118 
8, 671, 572 

13, 290, 649 
3, 721, 216 
15, 556, 250 

22, 000, 000 
3, 773, 033 

1, 232, 660 

23, 788, 728 
13, 952, 000 

2, 849, 616 

1, 224, 190 

2, 589, 740 
645, 354 

48, 600 
1, 111, 410 



171, 077, 196 
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COTTON nfVBSTIGATIOir. 

The cotton crop deservedly claims the attention of the industrial 
world, not because it represents more money-value than any other agri- 
cultural product, for corn and hay each exceed it, and wheat equals it; but 
because it is the largest export, product, the largest crop of the South, 
and one that must ever exercise an important influence upon the indus- 
try of that section. Meat-production also largely surpasses it in value, 
and the surplus of meat-production exported comes next to the figures 
of cotton exports; and when rotation and rational culture shall rule in 
the agriculture of the future, and home manufacture shall restrict expor- 
tation of raw material, the meat exports of the cotton States alone 
may equal the foreign shipments of the coveted fiber. Meat and bread- 
stuffs together surpass cotton in value of exports. 

There is no portion of the world occupied by civilized nations, and 
probably no equal extent of the earth's surface, so peculiarly suited to 
cotton-culture as the St^ates of the Gulf coast. There are large areas 
with the requisite soil and the high temperature required, but with these 
essentials the necessary degree of humidity is rarely combined in so 
complete equilibrium. It constitutes an advantage which virtually gives 
the monopoly of cotton-production to the United States. The policy of 
Great Britain has ever been to obtain a controlling proportion of raw 
material for her manufacturers from her own colonies, and to this end 
her Cotton Supply Association has searched the world over for cotton- 
fields that would make her independent of this country. This is a nat- 
ural and laudable ambition, a means of self-protection, and the highest 
measure of " protection " she could institute; for while she commends 
free trade to other nations, she finds in it the highest form of protection, 
precisely as she built up her manufacturing system by restrictive duties 
up to a period when the opposite policy tended to secure a continuance 
of the superiority thus wisely gained. When debarred from our cotton- 
fields by civil war, the receipts from India were increasing under the 
stimulus of this self- protecting effort ; yet with a cotton famine in Man- 
chester, and starvation threatening the spinners, the increase from 369,- 
000,000 pounds in 1861 to 506,000,000 in 1864 was less than the advance 
from 1857 to 1861. In the very first year of peace in this country these 
imports declined one-eighth, though they rallied in 1866 to 615,000,000, 
the highest figures ever attained, and rapidly declined afterward to less 
than half that quantity. 

In 1858 and 1860 the receipts from America constituted four-fifths of 
the British imports. In 1863 they amounted to a fraction of 1 per cent. ; 
in 1864, IJ per cent., and in 1862 but 2^ per cent. Starting at 37 per cent, 
in 1866, io 1876 the proportion reached 62 percent., and the proportion 
of India cotton had fallen to 18J per cent. 

The price, as an index of quality, tells the story of India's inability to 
compete with the United States. The average value per pound, in pence, 
of British imports, is thus given : 





1872. 


1873. 


1874. 


1875. 


1876. 




9.9 


9.1 


8 


7.7 


6.4 




7. 


6.4 


6 


5.7 


5.1 







American seed and American planters have in vain been in reduced 
into India ; the fiber inevitably deteriorates, becomes short, dry, harsh, 
and brittle, with a low rate of yield* 
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With an assnred market, constantly enlarging with the angmenting 
requirements of extending civilization, the American cultivator is by 
no means uniformly happy. Protesting that the demand could never 
be supplied under existing demoralization of labor, he has seen the 
price decline 37 per cent, by an increased product in a single year of 38 
per cent. Declaring that 3,000,000 bales could never again be produced, 
4,500,000 appear before his wonder at the rapid recuperation has grown 
old. He has learned, if an apt scholar, that 10,000,000 can be attained 
within ten years, if such a quantity shall be needed for the world's con- 
sumption. He should know that, when restorative culture shall take 
^ the. place of exhaustive cropping so long in vogue, such a crop can 
easily be had upon an area not greatly larger than that now cultivated. 

As no one can doubt the ability of this country to supply all that may 
be needed for a period running far into the future, the important point 
of profitable culture is to be settled. For ten years past it has been the 
constant endeavor of this Department to aid the thinking, progressive 
cultivators of cotton in their endeavor to break up the spoliating prac- 
tice of exclusive and continuous growing of " white crops,'' of corn and 
cotton. Not that cotton in itself is necessarily an exhausting crop, if its 
stalk and seed are returned to the soil ; but in a climate with sunlight 
so intense, with the clean culture essential to the growth of cotton, 
there is waste by the decomposition of organic matters sufficient in a 
single season to feed several crops. Pease in light soils, red clover in 
clays, or lucerne in deep, rich, well-drained lands, would supply essential 
parts of a rotation that would give a wealth of animal products and a 
nearly doubled yield of cotton, derived from animal manures, the green 
manuring of vegetable decomposition, and the saving of much of the 
serious waste of viiluable humus in continuous clean culture. 

THE BEOENT INYESTIOATION. 

Few are aware of the rapidity of the recuperation in cotton produc- 
tion since the prostration of the war period. It is not generally known 
that the aggregate product since 1865 exceeds that of a similar period 
prior to 1861. If we include the crop of 1876, the excess of its produc- 
tion in the period of twelve years, from 1849 to 1860 inclusive, over the 
former period, is about 2,000,000 bales. 

Leaving out the large crop of last year, the statistics of which are not 
yet complete, similar periods of eleven years make a comparison also 
fevering the production of the later. The aggregate of the crop move- 
ment of the former is 36,169,117 bales, or 15,869,176,615 pounds, averag- 
ing 3,288,101 bales per annum, or 1,442,652,419 pounds. A similar state- 
ment for 1865 to 1875, inclusive, reads, 36,331,582 bales, or 15,939,344,833 
pounds, averaging 3,302,871 bales per annum, or 1,449,031,348 pounds. 
An average increase of nearly 15,000 per annum. The great crop of 
1859 was but 2 per cent, larger than that of 1875. Three crops since 
the war are each larger than any prior to it, with the above single excep- 
tion ; these are, in order of size, 1875, 1870, 1873. The crop of 1872 was 
larger than that of 1858, and every crop preceding the latter is sur- 
passed by every crop of the seven past years, with one exception, 1871. 
This is a remarkable result, which is a surprise to planters themselves, 
and an indication of what can be accomplished in the future when the 
cotton area shall be an essential part of a rotation, and fertilizers shall 
be not the least important product of the plantation, and two bales are 
made to grow where one grew before, as can easily be accomplished on 
many acres of present slovenly cultivation. 
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The details of production during the two periods named are thus 
given, the pounds per bale being the average net weight of Liverpool 
receipts, which include a large portion of each crop : 



Years. 



Weight 
per 
bale. 



POTUdS. 



1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859- 
1860 

1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 



2, 355.257 
3, 015, 029 
3, 262, 882 
2, 930, 027 
2, 847, 339 
3, 527, 845 
2, 939, 519 
3, 113, 962 
3, 851, 481 
4, 669, 770 
3, 656. 006 



36, 169, 117 



2, 193, 987 
2, 019, 774 
2, 593, 993 
2, 439, 039 
3, 154, 04r, 
4, 352, 317 

2, 974, 351 

3, 930, 508 
4, 170, 388 
3, 832, 991 
4, 669, 288 



416 

428 
428 
430 
434 
420 
444 
442 
447 
445 
477 



441 
444 
443 
437 
434 
438 
439 
440 
439 
439 
436 



979, 
1, 290, 
1, 396, 
1,259, 
1, 235, 
2, 481, 
1, 305, 
1,376, 
2, 721, 
2,078, 
1, 743, 



786, 912 
432, 412 
513, 496 
911,610 
745, 126 
694, 900 
146, 436 
371, 204 
612, 007 
047, 650 
914, 862 



15, 869, 176, 615 



967, 
896, 
1, 149, 
1,065, 
1, 369, 
1, 906, 
1, 305, 
1, 729, 
1, 830, 
1, 682, 
2,035, 



548, 267 
779, 656 
138, 899 
860, 043 
246, 564 
314, 846 
740, 089 
423, 520 
800, 332 
683, 049 
809, 568 



36,331, 583 



15, 939, 344, 833 



Nine years ago an investigation was undertaken that showed about 
four-fifths of the arable culture of the cotton States to be cotton and 
com, of which cotton occupied the larger area, in the proportion of 44 to 
38. This may not have been precisely accurate, but it properly repre- 
sented cotton as occupying the larger area. It was also shown that 
wages were less than in 1860, and labor less efficient ; that a small pro- 
portion of laborers took money wages, the prevalent practice being what 
is usually known as the share system," a partnership in which labor 
wrought without direction and capital was advanced without security. 
There was some disposition of freedmen to secure land, but little- success 
in creating the means of payment. As a matter of course, there was a 
general r^uction in the size of farm-holdings. 

For the purpose of comparison with the report of 1868, (see last arti- 
cle in the annual volume of 1867,) circulars were issued to county corre- 
spondents in January, 1877, and information sought upon the following 
points, viz : 

1. The number of bales produced in the county in 1876. 

2. Number of acres of cotton cultivated. 

3. Eatio of increase or decrease of acreage since 1875. 

4. Percentage of area, respectively, in cotton, corn, and other crops, 
(the latter taken collectively.) 

5. Fertilizers, proportion of area fertilized, kinds used, rate of applica- 
tionj and prices. 

6. Changes in modes of culture or implements used. 

7. Tendency as to size of plantations. 

8. Prices of labor. 

9. Proportion hired for cash, renting, or working on shares. 

10. Proportion cultivated, respectively, by black and white labor. 

11. Percentage of negro cultivators who own the land they cultivate, 

12. Cost of producing cotton in 1876. 

13. Average price in home markets. 



1 



PLATE IX. 




POTTON PRODUCTION BEFORE AND SINCE THE ^^AR. 
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14. Examples of large yields and best farms. 

15. Varieties of seed preferred. 

16. Tendency as to production of home supplies. 

Answers were received with estimates covering about half the entire 
area in cotton, each State having from three-eighths to five-eighths of its 
field of production represented. They indicate great progress since the 
first investigation was made, showing that the labor of the freedman is 
steadier and more efficient, a larger proportion of white labor is repre- 
sented in the crop, and a larger production is obtained per hand. Farms 
continue to decrease in size. The use of home-made composts is in- 
creasing. There is greater economy of the fertilizing resources of cot- 
ton-seed 5 a larger proportion of corn to cotton ; more interest in im- 
proved implements ; a larger proportion of home supplies of meat ; and 
a disposition among advanced cultivators to adopt a rotation, and to give 
to domestic animals a higher place in the farm economy. Not that these 
reforms are far advanced or equally essayed. Where white labor is in- 
creasing exists the strongest tendency toward the use of labor-saving 
implements. In many of these points little more than a promising be^ 
ginning has been made. 

THB COTTON AREA. . 
« 

The first four questions were intended mainly to aid in a more accu- 
rate understanding of the area actually cultivated in cotton, and in- 
cidentally to show the local changes in cotton-growing and local dif- 
ferences in fertility of soil. 

The acreage of cotton has never been given in the census. Areas of 
special culture have never been comprehended in the census schedules, 
nor the aggregate area in cultivation; the only returns made being the 
amount of land in farms and the proportion in " improved land, i. 
cultivated and fallow lands and permanent pasture. 

The first estimates of acreage published were issued by this Depart- 
ment. They were deduced from State averages of local estimates of 
yield per acre, knowing that direct estimates of the rate of production 
are invariably too high ; not in every individual case, but in averages. 
The returns of yield were closely scanned and modified where errors 
could be shown ; but the result was somewhat too high, and the deduced 
area producing the given crop was therefore somewhat too small. These 
estimates were published for years, with annual modifications, by the 
commercial press, the yearly comparisons favoring the producer, the 
crop increasing, but the acreage apparently remaining nearly the same 
for a period of years, with some annual fluctuation. To these two 
causes are due a misconception of the real extent of the cotton-field that 
is much to be regretted. So apparent was this error, that, as early as 
1874, the publication of cotton acreage estimates ceased in these reports, 
and every opportunity for gaining data for correction was used. A multi- 
plicity of other statistical work demanded attention. JSTo general system- 
atic investigation was undertaken till 1875, when the difficult task was 
essayed, and in the monthly report for June the following important 
but inconclusive results were reported : 

We have obtained an actual censns, wherever it was possible, for a given district, 
whether a large or a small portion of the county, both of bales produced and the num- 
ber of acres upon which they were grown. Our correspondents were urged to avoid 
estimates and give only ascertained facts. So a census of a few farms would be taken 
here, a neighborhood there, and occasionaUy a larger district. The local officers were 
. in some instances enlisted in the work. The results are not complete, and are not 
deemed quite sufficient for an authoritative estimate which can be reUed on in the 
future as a perfectly accurate basis of comparison ; yet they are too important to be 
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withheld, and will be received by a fair-minded public as the best known data for an 
approximate estimate of the real area in cotton. 

In the following statement the number of counties are given in which such enumer- 
ations were made, either for their total or partial area, respectively, with the number 
of bales produced on the acreage given in 1874 : 



States. 


Conn, 
ties. 


Bales. 




Acres 
to the 
bale. 




12 
9 
41 

6 

13 
12 
6 
38 
13 
11 


70, 402 
84, 249 

199, 810 
17, 513 
62, 534 

105, 280 
56,450 

139, 762 
49, 544 
25, 654 


202, 412 
271, 477 
707, 187 

67, 751 
245. 094 
308, 060 
124, 016 
404. 005 
140, 690 

83,934 


2. 87 
3. 21 
3. 54 
3. 86 
3. 92 
2.92 
2, 19 
2.89 
2.84 
3.27 




















Total 




gll, 198 


2, 554, 626 


3.15 







This makes the average in over 40 per cent, of the cotton-breadth of Georgia 3.54 
acres per bale, while the oMcial report of the State of Georgia makes the number 3^ 
acres ; results almost exactly alike, as in the reports of the area of the present crop. 

Without perfecting these estimates, it is evident IJiat the true acreage of 1674 can- 
not fall very much short of three times as many acres as were produced of bales in 
1874, or at least 11,000,000 acres, possibly a figure a little larger. This corresiwnda 
with the mass of facts brought to our observation annually for two years past. 

The results of recent investigations render it certain that 3.15 acres to 
the bale may be considered a liberal estimate even for so poor a season as 
1874. The areas reported in the above table are evidently rather better 
than the average of each State, but still very near the rate of yield for 
that year. The yield of 1875 was the largest per acre, as well as the 
largest in aggregate quantity, since the war. It was but 2 per cent, 
less than the largest crop ever produced, that of 1859. Its marked 
Buperiority was due to the length of the season, killing frosts having 
been delayed, in more southern districts, to the first week in December; 
an almost unprecedented date. The past season was also very favorable, 
but shorter, with some decrease in the yield per acre. 

The following table of estimates of the acreage and rate of yield of the 
crop of 1876 is presented as a result of our recent investigation in har- 
mony with those of the past three seasons : 







Aorea 




states. 


Bales. 


per 


Acres. 






bale. 






210. 000 
310, 000 
505, 000 

50. 000 
53;J, 000 
760, 000 
560, 000 
690, 000 
515, 000 
260. 000 

45, 000 


2.9 

3. 05 
3 

3.3 

3.25 

2.6 

2.25 

2. 15 

2.2 

2. 85 

2.6 


609, 000 
945, 509 
1,515, 000 
165,000 
1, 732. 250 
1, 976, 000 
1, 260, 000 
1, 483, 500 
1, 133, 000 
741, 000 
117, 000 






















4, 438, 000 


2.63 


11, 677, 250 





The figures representing rate of yield approximate a fair representa- 
tion of the differences of the fertility of the present cotton-lands of the 
several States, except that Alabama has an exceptionally low rate, 69 
representing condition of her crop in October, the general average being 
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80. There is much worn land in this State, but the central canebrake 
district is scarcely surpassed as a cotton-field. Mississippi is credited 
with a rate of yield for 1876 almost identical with the general average. 
In 1860 this State produced nearly one-fourth of the entire crop; in 1876 
its proportion is one-sixth, grown on one-sixth of the total acreage ; 
and this area, in natural fertility, represents fairly the average fertility 
of the aggregate, being made up in part of the very fertile bottoms of 
the Mississippi and Yazoo, and the rotten limestone soils of the counties 
of Warren and Hinds, together with the less productive, uplands of the 
southern and eastern portions of the State. 

The wonderfully productive alluvion of the Red and Ouachita Rivers, 
and the never-failing richness of the Arkansas bottoms, give to the 
present area cultivated in Louisiana and Arkansas a high rate of yield ; 
and the selected virgin soils of Texas are of equal productiveness. South 
Carolina and Georgia have more of partially exhausted soil, of lower 
natural fertility, which, without fertilization and good culture, would 
not average a fourth of a bale to the acre. Under present management 
they avetage nearly a third of a bale. The North Carolina returns of 
yield for the past ten years have been quite uniformly higher than 
those of the other Atlantic States.* 

The comparative importance of the several States in cotton-production 
seems not to be well understood. The commercial distribution by cotton 
ports leaves in the obscure background the view of production by States. 
The progress of this industry, like that of most others in this country, 
is westward. In 1849 Alabama stood in the front rank, with 22.8 per 
cent, of the crop, and Georgia ranked next, with Mississippi following 
closely. Scarcely an eighth of the crop was produced west of the Mis- 
sissippi. 

In 1869 about three-tenths of the product came from beyond the Mis- 
sissippi. North Carolina had declined from 2.9 to 2.7 per cent., South 
Carolina had fallen from 12 to 6.4, and Georgia from 19.8 to 13. Louis- 
iana had advanced from 7.2 to 14.4, and Arkansas from 2.2 to 6.8. At 
the present time more than three-eighths of the crop is grown west of 
the Mississippi, Texas making rapid strides^ evidently destined in 1877 
to lead the column of cotton States. Some have hastily assumed that 
Texas already equals Mississippi in production, and that Arkansas and 
Louisiana stand on nearly the same level ; but there is no evidence that 
the difference between 18.7 and 8.2 (in Mississippi and Arkansas) has 
been annihilated in seven years. The following statement gives the 
percentages of the crop produced by each State, as deduced from the 
census, with the estimated proportion in 1876 : 



Staten. 


1849. 


1859. 


1869. 


1876. 


States. 


1849. 


1659. 


1869: 


1876. 




2.9 
12 
19.8 

l.Ol 
22.8 


2,7 
6.4 

13 

1. 24 
18.3 


4.8 
7.4 

15.7 
1.3 

14 


4.7 
7.0 

11.4 
1. 13 

12 




19.5 
7.2 
2.3 
2.2 
7.8 


22.3 
14.4 

8 

6.8 
5.5 


18.7 
11.6 
11.6 

8.2 

6 


17.1 
12.5 
15.5 
11.3 
5.8 








Texas 















While the rate of yield is sustained in the East by fertilization, it is 
still kept up in the West by opening fresh land. On the whole, it is evi- 



• Our Beaufort correspondent says: "The number of acres in cotton in 1876 was 
12,000. The average product is one-half bale to the acre. One-half of all the limd 
planted averages three-fourths of a bale. That which fell under one-half bale consti- 
tuted but a small part of the area planted. I have a personal knowledge of more than 
twenty farms, and only one of them fell under one-half bale ; most of them produced 
from two-thirds to three-fourths of a bale per acre, and the season was decidedly 
unfavorable. One-half bale per acre gives 12,000 acres planted.'^ 
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dent that the yield per acre is larger than in 1860, the tendency of fer- 
tilization, reduction of size of farms, and increase of white labor being 
toward increase of yield. Yet the difference is not great. In Missis- 
sippi, in 1860, the area in cultivation exceeded that of last year by more 
than a half million acres. The entire area in cotton in 1860 was cer- 
tainly not less than 13,000,000 acres. 

ACREAGE m CORN AND COTTON. 

A comparison of the relative areas in cotton, corn, and other products 
of agriculture betokens a gradual change for the better in the extension 
of the area in corn, wheat, oats, clover, pease, as well as in fruits and 
vegetables, for home use and shipment to northern markets. The dif- 
ference is noticed in all sections by our correspondents. 

When we consider the adaptation of this section to a range of produc- 
tion including all the growths, cereal, textile, the fodder-plants, and fruits 
found in the temperate zone, together with a great variety of sub-trop- 
ical fruits and fibers, the proportion of cultivated area in cotton is sur- 
prising. 

It is the more so, as we remember that one-half the cotton is grown 
in a little more than a tenth of the total number of counties of this belt; 
that 93 of 759 counties in 1870 produced no cotton whatever; and that 
227 others from less than a thousand bales down to a single one. Com, on 
the contrary, is grown everywhere as a prominent crop. There are 23 
counties in Tennessee that produce no cotton, and 4 of the 85 yield four- 
tenths of the crop. In North Carolina a large portion of the area is not 
adapted to cotton ; not a bale was returned in 1870 from 20 counties, and 
its distribution in the tide-water region is very unequal. * The unequal 
distribution of cotton is shown in the accompanying map, (frontispiece,) 
on which the counties producing not less than 10,000 bales are marked, 
only 79 in number, yet aggregating 48 per cent, of the entire crop. The 
following is a condensed exhibit of this inequality : 

Per cent. Per oenL 

In North Carolina 2 counties yield. . 18. 3 ; 68 counties yield - 81. 7 

In South Carolina 5 counties yield.. 46. 7 ; 26 counties yield 53. 3 

In Georgia 7. counties yield 25. 5 ; 119 counties yield 74. 5 

In Alabama 14 counties yield 57.6; 51 counties yield 42.4 

In Mississippi 20 counties yield... . . 67. 8 ; 43 counties yield 32. 2 

In Louisiana 14 counties yield .. 67. 3 ; 37 counties yield 32. 7 

In Texas 7 counties yield 28. 1 ; 98 counties yield 71. 9 

In Arkansas 6 counties yield ... ^ ... . 34 ; 54 counties yield 66 

In Tennessee 4 counties yield 40. 2 ; 58 counties yield 39. 8 

The list of counties is as follows : 



state and coimty. 


Bales. 


state and ooonty: 


Bales. 


NOBTH CABOUNA. 


18, 361 
31, 716 


OEOSaiA. 


14, 290 
14, 034 
10, 179 
10, 434 
13, 641 
12,823 
11, 333 










30, 077 
' 144, 935 












18.3 




SOUTH CABOLINA. 




13,924 
24, 910 
34, 591 
17, 553 
14, 024 


86,741 
473, 934 








25.5 




ALABAMA. 


17, Oil 
17, 973 
24, 819 
18, 573 
11.591 




105, 002 
224,500 












46.7 
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State and comity. 



Alabama— Continned, 

LoTmdes 

Hacon 

Mndiaon 

Marengo 

Montgomery 

Perry.... 

Knssell 

Sumter 

"Wilcox 

Total 

SUte 

Per cent 

Adoma 

BoUvar 

Carroll 

Claiborne 

Coahoma 

Copiah 

De Soto 

Hinds 

Holmes 

Issaquena 

Jefferson 

Lowndes 

Madison 

Marshall 

Koxabee 

Panola 

"Warren 

"Washington 

Wilkinson 

Tazoo 

Total 

State 

Per cent 

L0UI8IANA. 

ATOyelleB 

Bossier 

Caddo 

CarroU 

Claiborne 

Concordia 

De Soto 



Bales. 



18, 369 
11, 872 
12, 180 
23, 614 
25, 517 
13,449 
20,796 
11, 646 
20, 095 



247, 504 
' 429, 482 



57.6 



20, 140 
15, 571 
14, 135 
14, 776 
11, 456 
15,653 
24, 118 
27, 394 
19, 027. 

15, 621 
13, 719 

16, 073 
19, 269 
18, 379 
15, 473 
15, 764 
32, 175 
35,902 
12,430 
26,047 



383,332 
564,938 



67.8 



10, 129 
13, 506 
2G, 387 
20, 384 
14, 900 
26. 712 
15, 809 



State and connty. 



LcuisiANA-^ontinned. 



East Feliciana.. 

Madison 

Morebonse 

Natchitoches ... 

Ouachita 

Saint Landry 
Tensas 



Total. 
State. 



Per cent . 



Austin 

Falls 

Fayette 

Grimes 

Rusk 

Travis 

Washington. 

Total.. 
Stbte.. 



Percent. 



ArkaneaB... 

Chicot 

Hempstead . 
Jefferson.... 

PhiUips 

Pnlaski 



Total. 
Stfite. 



Percent. 



Fayette. „ 
Haywood . 
Shelby.... 
Tipton 



Total . 
State . 



Per cent . 



In view of these limitations of cotton-culture, and the present tend- 
ency to increase of other products, the fact that more than one-third of 
the cultivated af ea of ten States is annually planted in cotton, as shown by 
results of the investigation, is a remarkal)le one in the history of the cult- 
ure of the industrial " plants. Corn is credited with rather more than 
four-tenths of the acreage, and other crops, together, "with one-fourth. 
The distribution is by the following percentages : 



states. 



Cotton, 



Com. 



other 
crops. 



Korth Carolina. 
South Carolina . 

Georgia , 

Florida 

Alabama , 

Miasisaippi 

Louisiana 

Texas 

Arkansas....... 

Tennessee , 



35 
21 
21 
33 
19 
16 
18 
£5 
16 
40 
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The States in which cotton most asserts supremacy are Louisiana, Mis- 
sissippi, and Arkansas; those in which corn is most prominent, Tennessee, 
North Carolina, Georgia, and Alabama. Miscellaneous products claim 
comparatively more attention in Tennessee, North Carolina, and Flor- 
ida. Of the area in improved " land, only about one-fourth is annually 
cultivated. In 1870 the reported area " improved was 138,635,313 acres. 
The present tirea actually cultivated is estimated at about thirty-four 
million acres, of which cotton has nearly twelve millions and corn over 
fourteen millions. The nearest percentages, discarding fractions, are: 
corn, 41 ; cotton, 34; other crops, 25. This indicates an advance in nine 
years, in miscellaneous products, from 18 per centum to 25. 

FERTILIZERS. 

The use of commercial fertilizers for cotton is a practice obtaining 
since the war, and confined mainly to the Atlantic coast. The worn and 
partially exhausted lands of the older States responded to special fer- 
tilization in a gratifying increase of product ; and as the wages of labor 
ruled high, and farm supplies were dear, it was an object to make a 
heavy cash outlay for these aids to production, especially while prices of 
cotton continued high. Thus the expenditure for guanos and bone 
phosphates and superphosphates increased, the prices of cotton de- 
clined, and the outlay became a burden upon industry, often a partial 
loss of the investment by injudicious or excessive application. 

Nine years ago, in canvassing this subject, this Department depre- 
cated the injudicious and excessive use of commercial fertilizers, most of 
which in those days cost far more than a fair estimate of their actual 
cash value, based upon the commercial prices of their essential constit- 
uents. The local resources for fertilization were briefly pointed out, and 
shown to be abundant, accessible, and inexpensive. Among the sugges- 
tions presented were the following : 

Every" farmer should rely mainly upon his stock for manures ; hogs should be fat- 
tened upon field-pease; cattle aud horses should be penned at night in deeply -littered 
^ards. Accretions to the manure-pile may be made from a great variety of sources, 
including all decaying vegetable and animal matter, waste and wash from the kitcheB| 
muck from the swamps, and pine straw or leaves from the forest. 

There are many special fertilizers in this section am jde for a perpetual supply of all 
possible drain upon the resources of the soil. The coast-line from Virginia to Texas, 
including all the sounds, inlets, bays, aud estuaries, has an aggregate extent of thou- 
sands of miles, aud every mile can famish abundant stores of fish aud sea-weed for 
manuring adjacent fields. Oyster-sheU lime is also plenty and cheap in the tide-water 
regions. 

No mineral manure is more abundant than marl, which is found in the whole tide- 
water section of the Atlantic coast, in the Mississippi Valley, and in Texas. It under- 
lies wide belts at various depths, often very near the surface ; it is in many localities 
easily obtained in large quantities ; and its value, though variable, is undoubted for 
application for soils needing lime. Gypsum can be obtained from native beds at no 
great distance from any locality in the south. Lime is abundant in the mountain val- 
leys from Virginia to Northern Alabama: and the "rotten-limestone*' formations of 
Alabama aud Mississippi are unsurpassed for fertility. 

All ttiese home resources should be used in bringing up the average cotton yield 
from 190 to 500 pounds per acre, and obtaining from half of the present jtcreage all of 
the fiber needed, leaving free a sufficiftut area to produce the bread, the fruits, the veg- 
etables, the beef and mutton necessary for the home population, and a surplus of the 
lighter products for exportation. 

The progress made since 1868 in utilizing many of these resources 
has been considerable, in some sections very noticeable. The commis- 
sioner of agriculture of Georgia has been empowered by the State with 
the inspection of chemical fertilizers, and the prohibition of the sale of 
worthless and fraudulent brands, which has had the effect to increase 
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the intrinsic value 16 per cent., while the cost per ton has been dimin- 
ished 7 per cent. He reported the inspection of 48,648 tons in the sea- 
son of 1874, and 56,596 in 1875, costing $2,481,048 and $2,640,203. 
The publication of these analyses and results of experiments, especially 
with composts, had the effect to arouse caution against fraud, and to 
stimulate the exercise of judicious discrimination in the selection and 
skill in the composting and use of them. So positive has been this 
progress, that nearly half of the fertilizers in 1875 were so composted as 
to yield for every ton four tons of compost, deemed to be of equal value 
with the uncomposted fertilizer, adding twofold to the volume and 
value of every ton of commercial fertilizers inspected by the State. 

The formula for a compost extensively used on cotton contains 750 
pounds each of stable-manure and of green cotton-seed, with 500 pounds 
of acid phosphate or dissolved bone. Alternate layers of the stable- 
manure and seed, three or four inches thick, are each sprinkled with the 
phosphate after thorough moistening with water. When fermentation 
has destroyed the vitality of the seed, in three to six weeks, the layers 
are cut through vertically, and the whole mass well pulverized and 
mixed, and leiX for further fermentation. Satisfactory results are ob- 
tained by the application of 200 pounds in the opening furrow and 100 
in the seed-drill. Some make a heavier application by sowing 400 pounds 
and applying 100 in the drill. If the ammonia of the manure has been 
evaporated by exposure, 60 pounds of sulphate of ammonia and 40 of 
muriate of potash are used, with 650 pounds each of seed and stable- 
manure and 600 of phosphate. The cost, aside from home materials 
and labor, is from $7.50 to $10 per ton. 

The estimate of proportion of cultivated area fertilized was not uni- 
formly given, and may therefore only roughly approximate the truth. 
So far as they could bo consolidated, the averages were 60 per cent, for 
South Carolina, 42 for Georgia, and 35 for North Carolina. If returns 
from every county had been received, it is probable the difference be- 
tween the South Carolina and Georgia estimates might be less. While 
some commercial fertilizers are applied in Florida and from the Georgia 
line to the Mississippi, it is true that the field for their sale at present 
is mainly included in the three States named. The percentage of area 
fertilized, as averaged, is 10 in Fh "*.ia, 12 in Alabama, and 15 in Mis- 
sissippi ; and a large element of this small proportion is cotton-seed or 
composts. The proportion is scarcely appreciable in Louisiana and 
Texas, and in Arkansas and in Tennessee experiments in fertilizing 
are on too limited a scale to make a percentage. Our correspondent in 
Fayette, Texas, reports no fertilizers used, but expresses the opinion that 
manure would double the crops on uplands, while the bottoms may be 
rich enough without manure. 

The practice of fallowing or " resting " the land is a practical protest 
against the waste of continuous clean culture. The growth of grass 
and weeds shades and protects the surface, appropriates the ammonia 
of the atmosphere when plowed under for a crop, and restores to the soil 
its supply of vegetable matter wasted under the direct rays of a burning 
sun. Our correspondent in Chickasaw, Mississippi, says: 

The cheapest and only practicable way of fertilizing large farms is to rest a portion of 
it one or two years, then tnm under weeds, grass, and all vegetation while green. It 
greatly improves it, and costs bnt little for a farmer cultivating 1,200 acres. To attempt 
to fertilize much of it would take all his crop. Doing it fifty acres at a time, he would 
die of old age before he could get round. 

It is beginning to be realized that it does not pay to cultivate the up- 
lands of any portion of the South, unless in marl and limestone sections^ 
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without fertilizing systematically ; and some have learned that such 
soils may be kept actually improving by the use of cheap and accessi- 
ble home resources of fertilization. Our correspondent in Geneva, Ala- 
bama, reports, " In 1870, planted 20 acres cotton in pine-land, without 
fertilizing, and made three bales ; 1876 he planted three acres and ap- 
plied the manure of two cows, mare, and colt for three months, and made 
2,970 pounds seed-cotton.'' 

The tendency of farm practice is judicious and sensible in the direction 
of a greater use of fertilizers, greater discrimination in their selection, 
and superior wisdom in the mode and extent of application. In this 
they are following the teachings of this Department, which are found to 
coincide with the results of extended and varied experience during the 
past ten years. While not discarding the use of commercial products, 
cultivators are learning to use them to supplement their domestic or 
native supplies, with due reference to the manifest defects of the soil to 
which their application is made, and generally injudicious combination 
with domestic manures. The following extracts from correspondence 
will give details of this practice in all the States: 

North Carolina.— ^w«<m ; Guano and the phosphates are used. Becmfort ; Home- 
made manures are extensively used on all plantations and farms ; commercial are 
applied on one-half. The kinds most used are the ammoniated dissolved bones, about 
200 pounds per acre. The amount used has greatly decreased in the last two years. 
Caldwell : No commercial fertilizers used except on the tobacco-crop. Camden : Home- 
made fertilizers generally ; cost from $15 to $25 per ton. Catawha : 100 pounds per acre 
on cotton and wheat; commercial fertilizers in a limited quantity. Chowan: Very 
little except home-made and lime ; cost $10 per ton. Some guano nsed, about 200 
pounds per acre, costing $50 per ton. Columbus ; Home-made fertilizers are used on 
all plantations, about 25 cart-loads per acre; commercial, 200 pounds per acre, cost $60 
per ton. Cumberland : 150 pounds per acre, costing $50 per ton. Duplin : Ammoniated 
superphosphates, 150 to 200 pounds per acre when usefl alone, 75 to 100 pounds when used 
in connection with hj>me-made manures. Acid phosphates are growing in favor, used 
in the same quantity. A mixture consisting of 250 pounds of fine bone dust, 250 pounds 
of land-plaster, 60 pounds sulphate of ammonia, 40 pounds nitrate of soda, 100 pounds 
of salt, mixed with enough rich earth to make a ton, costing about $15, is largely used 
for cotton, 300 pounds per acre, with results equal to the costly superphosphates, 
Ammoniated superphosphate costs from $40 to $50 per ton cash, and from $50 to $60, 
or 400 to 450 pounds cotton, on crop time. Edgecombe : A compost of marl, limoj cot- 
ton-seed, stable-manure, and earth is largely used, 200 to 750 bushels to the acre. 
Commercial fertilizers are applied ; 200 pounds per acre. FranTclin : Superphosphates 
used ; an average of 160 pounds per acre. Gates : 200 pounds per acre of manipulated 
guano ; cost $45 per ton. Gaston : Home-made is used on most farms, at a cost of $2 per 
acre. Commercial used on cotton-lands ; cost $3 per acre. Greene : Almost every kind 
used ; about 200 pounds per acre ; prices average $50 per ton. Guilford : The greatest 
part of the manure used is a compost made in the barn-yard. The different kinds of 
commercial fertilizers are applied to some extent, about 100 pounds per acre ; prices 
from $50 to $75 per ton. Harnett : For cotton, 100 pounds of guano are used to the acre ; 
cost $50 per ton. The use of commercial fertilizers is decreasing, and farmers are rely- 
ing more on home-made fertilizers. Hertford: Various kinds; 125 pounds per acre. 
Hyde : Composts of various kinds used. Iredell : All the different kinds of commercial 
and domestic used ; 150 to 200 pounds per acre in the row. Without some fertilizer 
cotton does not pay. Jones : Cotton-seed is used, from 20 to 60 bushels per acre, cost- 
ing 10 cents per bushel. Lenoir : Several years ago fertilizers were purchased in large 
quantities ; last year farmers used but little ; they find that it does not pay ; about 
one-tenth use 200 pounds per acre ; cost $50. Lincoln: 150 tons used last year in this 
county ; 150 pounds per acre. Acid phosphate is composted with cotton-seed and stable- 
manure. From 600 to 700 pounds per acre of this compost is applied. Moored Some used 
on cotton. Nash : 350 pounds per acre of a mixture of 100 pounds Peruvian guano, 100 
pounds of dissolved bone, 100 pounds salt, and 50 pounds of plaster. It is a good manure 
for cotton or corn ; cost $83 per ton. Orange : Guano and phosphates used, from 100 to 200 
pounds per acre ; cost $55 per ton. Pasquotank : Home-made manures almost exclusively 
used. Person : Barn-yard and commercial used on the tobacco-crop ; 200 pounds per acre 
is applied ; cost $60 per ton. Perquimans : A number of kinds used ; about 200 pounds 
per acre; does not pay. Pitt: Home-made manures are generally depended upon. 
Eowan: Home-made are found to be the best and cheapest, Butherford: All kinds 
have been used ; about 200 pounds per acre ; cost $50 per ton. Tyrr€l : On the largest 
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nnmber of plantations a home-made compost is used. A few apply guano, 200 pounds 
per acre; cost $50 per ton. Wake: Grange fertilizer and acid phosphate, 200 pounds 
per acre ; cost from $34 to $40 per ton. Warren : Various kinds used ; 200 pounds per 
acre. Wayne : A small part of the farmers use guano ; cost $50 per ton cash ; $55 on 
time, or a 450-pound bale of cotton. Wilson : AU kinds ; about 200 pounds per acre , 
average cost $55 per ton. Yadkin : None, except stable-manure made on the place. 

South Carolina. — Barnwell : From 100 to 200 pounds per acre of phosphates (chiefly 
prepared in the State) are used ; cost from $40 to $55 per ton. Beaufort : From 150 to 
200 pounds per acre of guano or phosphates applied ; price from $40 to $60 per ton. 
Chester : A dozen different qualities of fertilizers used, at an average cost of $56 per ton. 
Clarendon : Fertilizers ar* generally used ; 150 to 300 pounds per acre ; prices fi-om $50 
to $75 per ton. Colleton : 200 pounds of commercial fertilizers per acre ; cost $45 per 
ton cash, $66 on time. Edgefield : Fertilizers are used at the rate of 100 pounds per 
acre ; average cost $60 per ton. Fairfisld : 100 pounds of superphosphate are applied to 
the acre ; price from $35 to $60 per ton. Georgetovm : A compost made of forest d^bris^ 
cow-pen and stable manure is chiefly used. Greenville : On cotton-lands, from 100 to 
200 pounds per acre applied ; some farmers use a compost of cotton-seed, stable-manure, 
and woods' earth. Horry ; Fertilizers are used ; 200 pounds per acre. Laurens : 100 
pounds per acre of Charleston phosphates ; cost $45 per ton. They are so much adul- 
terated, that farmers are rejecting them, and using more home-made fertiliiiers. ieaj- 
ington : 100 pounds per acre of phosphate ; price per ton from $30 to $60. Marion : 
Guano and acid phosphate are the most popular ; 125 pounds per acre applied ; cost, 
guano $75 per ton, phosphate $33. Marlborough: Various kinds of fertilizers applied; 
about S^O pounds per acre ; price from $50 to $60 per ton. Orangeburgh : All kinds used ; 
150 pounds average per acre ; $50 to $60 per ton. Spartanburgh : From 100 to 250 
pouncls of fertilizer to the acre ; $35 to $65 per ton. Union : Phosphate used ; 200 
pounds per acre ; cost $35 to $55 per ton. 

Georgia. — Banks: Bone and super phosphate, about 100 pounds per acre, costing 
$75 per ton. Bartow : Principally acid phosphate composted with cotton-seed and 
bam-yard manure, from 200 to 300 pounds per acre; cost from $12 to $15 per ton. 
Bibb: 100 pounds of commercial fertilizers to the acre ; price, 400 pounds of lint-cotton 
per ton and $3 per ton freight. Brooks : All kinds used ; cost $50 per ton. Butts: 
20 different brands used ; 120 pounds per acre ; price from $60 to $70 per ton, on time, 
with cotton option. CalJwun: A compost of chemical and home-made manures most 
popular ; cost about $20 per ton. Commercial fertilizers are used ; 150 to 200 pounds 
per acre. Campbell : 100 pounds per acre of phosphates and superphosphates ; cost, 
cash, from $35 to $50, on time, $45 to $70. Catoosa : 150 to 300 pounds per acre of fer- 
tilizers applied, costing from $65 to $65 per ton. Carroll : Nearly all kinds used, 100 
to 300 pounds per acre ; price from $60 to $80 per ton. Black^s compound is likely to 
supersede all other fertilizers ; cost $6 per ton and labor of preparing. Clayton : 
From 100 to 200 pounds per acre used ; price $30 to $60 per ton. Clay : Extensively 
used, and very expensive. Cobb : About 200 pounds per acre on nearly all cotton-lands ; 
average cost $50 per ton. Coffee: Home-made fertilizers are almost exclusively used. 
Columbia : All kinds used, at the rate of 200 pounds per acre, at a cost of $5 per acre, 
Dawson : 70 per cent, of the farmers use home-made fertilizers. DooJy : 200 pounds per 
acre, costing from $50 to $80 per ton. Early: All kinds used ; cost from $40 to $60 per 
ton, or from 400 to 430 pounds of lint-cotton. Elbert: From 100 to 250 pounds per 
acre, costing from $60 to $80 per ton. Emanuel : 150 to 200 pounds applied per acre ; 
price $60 per ton cash, or $70 credit, with cotton option at 15 cents per pound. Fayette : 
Superphosphates are used, 100 pounds per acre; cost $50 per ton. Floyd: Nearly all 
kinds used, principally on cotton, 250 pounds to the acre. Forsyth: 150 pounds per 
acre. Franklin : Extensively used. Gordon : 150 pounds per acre. Gwinnette : 150 

Eounds per acre, costing from $20 to $60 per ton. Habersham : Crops will not-pay un- 
388 fertilizers are used. Harris: A mixture of guano, phosphate, bone, and plaster is 
used ; 150 to 250 pounds per acre. A cheap compost of phosphate, bone, and cotton is 
used by many. Heard : From 100 to 200 pounds per acre ; cost $50 per ton cash, $70 
on time. Jackson: 200 to 400 pounds per acre of home-made fertilizer and 100 to 
200 commercial. Liberty : Used by a few farmers on tobacco-crop ; cost from $50 to 
$75 per ton. Lincoln : A compost of guano, phosphate, and cotton-seed is most popu- 
lar; 150 pounds per acre ; cost from $55 to $65. Macon: 100 to 300 pounds per acre; 
price $35 to $60. Madison : All use an average of 150 pounds per acre, at a cost 
of $4.50 per acre. Marion : Used to a limited extent ; 150 pounds per acre ; price 
$60 per ton. Meriwether: 100 pounds per acre; cost from $55 to $60 per ton. 
Milton : Superphosphate and home-made manures are used ; 150 pounds per acre of 
phosphate and 500 pounds of domestic. Mitchell : Dissolved bone and guano. Mor- 
gan : Extensively used ; 150 to 200 pounds per acre of commercial fertilizers and from 
200 to 300 pounds of compost. Murray : 150 to 200 pounds per acre. Muscogee : 150 to 
200 pounds per acre. Oglethorpe: Largely used ; 90 per cent, of it on the cotton crop ; 
150 pounds per acre. Pike : About 75 pounds per acre for cotton and 40 to 50 pounds 
for com. /Schley: All kinds used. Stewart: 125 pounds per acre. Talbot: Special fer- 
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tilizers are used, oosting $60 per ton, pvjing in cotton at 15 cents per ponnd. Taylor : 
150 pounds used to the acre, at an average coat of about 425 pounds of lint-cotton per 
ton. Thortms : 150 to 200 pounds per acre. Terrell : 45 different kinds used, at an 
average of 100 pounds to the acre. Washington : From 100 to 300 pounds per acre. 
Walton : 150 to 200 pounds per acre ; price from $40 to $70 per ton, payable in cotton 
at 15 cents per pound. JVilkea : Various kinds used ; cost of guano from $40 to $60 per 
ton, and from $20 to $35 for composting fertilizerB. Wilcox : 100 to 200 hundred 
pounds of guano per acre, costing from $S) to $65 per ton. Whitfield : Various kinds, 
at an average. White : Stable<manure generally used. 

Florida. — Clay: All us© compost. Gadsden: Commercial fertilizers hav« been 
nearly abandoned on account of adulteration, and increased attention paid to the 
production of domestic manures. Hillshorough : Farmers are beginning to look to the 
barn-yard for fertilizers. Jackson : 200 pounds applied to the acre ; cosif $55 per ton. 
Madison : Cotton-seed and stable-manure ; from 30 to 50 bushels of cotton-seed per acre, 
worth from $8 to $10 per ton. Sumter : fiwamp-muck chiefly, Santa Rosa : Fertil- 
izers are used to a greater extent. thq»n formerly ; cotton-seed meal, in combination 
with mineral gaits, is the most valuable; from 100 to 300 pounds to the acre; cost 
$45 per ton. 

Alabama. — Bibh : 100 pounds per acre. Bullock : The use of commercial fertilizers 
almost entirely abandoned. Cotton-seed and home-made manures are generally used. 
From 50 to 100 bushels of cotton-seed applied to the acre ; worth 10 cents per bushel. 
Butler : About 200 pounds per acre ; coat $55 per ton. Calhoun : Both commercial and 
home-made are used, at a cost of $2 to $8 per acre. Many farmers purchase chemioRils 
and make their own fertilizers, at a cost of $20 per ton. Clay : The various kinds used. 
Coffee : But little except stable-manure and litter of cow-lots. Conecuh : Cotton-seed is 
used to some extent ; 15 to 25 bushels per acre ; price 12^ cents per bushel. Crenshaw : 
On a few farms ; from 100 to 200 pounds per acre ; cost from $60 to $70 per ton. De 
KaJh : Commercial fertilizers are used, at a cost of $6 to $8 per acre ; price from $50 
to $75 per ton. Elmore : They use 150 pounds per acre ; price $55 per ton. Etowah : 
166 pounds per acre; cost $60 to $75 per ton. Geneva : Home-made fertilizers chiefly 
used. Straw and leaves, after being tramped up, are applied in the drill for cotton 
and in the hiU for com. Most farmers plant less and manure more than formerly 
Hale: Cotton-seed and bam-yard manure. Henry: An average of 125 pounds per 
acre, Jefferson: Home-made fertilizers much used. They have paid from 50 to 100 
per cent, this year by bringing the crop forward from ten to fifteen days earlier. Lau- 
derdale : Every farmer is making aU the home-made manures possible. Marion : Bam- 
yard manures, 20 bushels per acre; price 10 cents per bushel. Morgan: Very few 
except home fertilizers used, at the small cost of $5 per ton. Pike : Three-fourths used 
are home-made fertilizers. Bvssell : 200 pounds per acre, Shelby : Bam-yard manures 
used on one-fifth of the farms. Guano is used on about one-twelfth of the farms — 180 
pounds to the acre ; cost $60 per ton. Saint Clair : All kinds used ; many farmers pre- 
pare a compost of barn-yard manure, litter, and cotton-seed. 300 pounds of guano 
is usually applied to the acre ; price $60 per ton ; paid for with cotton at 15 cents per 
pound. Sumter : 200 pounds per acre ; price $55 per ton. 

Mississippi. — Adams : Cotton-seed and barn-yard are the only fertilizers used; cost 
65 cents per acre. Alcorn : Barn-yard manure almost exclusively used, and all utilized. 
Amite : Chiefly home fertilizers used ; cotton-seed, 40 bushels per acre ; barn-yard, 60 
to 80 bushels per acre. Carroll : The only fertilizer used is cotton-seed on corn-land. 
Choctaw : Cotton-seed and bam-yard manure ; 10 bushels of cotton-seed per acre, worth 
10 cents per bushel Copiah : A very few use 100 to 200 pounds per acre of Stern's 
phosphate, bone, &c. Covington : Home-made compost of straw, leaves, ashes, and 
barn-yard manure is the only fertilizer UBcd. Franklin: Cotton-seed the only fertilizer 
used ; 20 bushels applied to the acre. Grenada : Cotton-seed and stable-manure used 
on nearly all farms j do commerciaL Harristm : Cotton-seed meal is used as a fertil- 
izer for coru ; cost ^30 per ton. Lawrence : Cotton-seed chiefly ; worth from 10 to 15 
cents per bushel. Lincoln : None except what are made on the farm. Lowndes : Com- 
mercial fertilizers have been used, but results have been unsatisfactory. Madison: 
Cotton-seed only. Marion : About 500 pounds per acre of superphosphate ; cost $20 
per ton. Newton: Dissolved bones used; lUO pounds per acre; price $60 per ton. Ne- 
shoha: Barn-yard manures only. Perry: To a small extent; 500 pounds per acre 
of cotton-seed meal is applied, costing from $30 to $35 per ton. Small farmers save all 
their stable and bam-yard manure and apply it in about the same quantity per acre. 
Winston: None used except stable-manure and cotton-seed ; 30 to 40 bushels of ootton- 
seed to the acre worth 12^ cenis per bushel. 

Louisiana. — But few counties report the use of any fertilizers, and those only euch 
as are found on the plantation. Bossier : One-third of the farmers use cotton-seed, 60 
bushels, worth from 8 to 10 cents per bushel ; manures one acre of corn in the hill. 
Cameron: They are beginning to spread the cotton-seed on the land they cultivate; 
formerly it was left to rot at the gin or burned for ftiel. Union : On plantations where 
cotton is grown, from 20 to 25 bushels of cotton-seed per acre is generally applied. 
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Tbxas. — Anderson : Barn-yard and cotton-seed. Austin : Bam-yard and ench aa is 
gathered on the range. Burnet : Sheep-raisers use the tnanure from their sheep-pens 
and etables ; 12 loads per acre applied. Chambers : Barn-yard manure and decayed 
vegetation. Cherokee : From 20 to 60 bushelH of cotton-seed per acre ; worth from 6 to 10 
cents per bushel; some farmers haul out lot-manure, 10 to 12 loads per acre. Colo- 
rado : In a few instances cow-penning is practiced by the Germans. Smith : Cotton- 
seed is used, 20 bushels per acre. Titus : In some instances farmers carry out barn- 
yard manure, (when it is in the way ;) a few make compost. 

Arkansas. — Arkansas: Some cotton-seed and stable-manure. Boone: Barn-yard 
manure only. Craighead : Barn-yard ; no other. Criitmden : Sometimes cotton-seed is 
used, but without system. Cross : What is gathered about the stable and yard. Dal- 
las : Cotton -seed is asnally put on corn. Ashes and stable-manure are hauled out to 
the field. Isard : A part of the barn- yard manure is used, but the largest part lies as a 
nuisance or is swept away by freshets. Johnson : Such as are gathered from the lots 
and stables. Marion : Not over half a ton of commercial fertilizers used in the 
county. Stable-manure is used more or less upon nearly every farm. Prairie : Barn- 
yard and cotton-seed are used by a few farmers. Sevier : A few use bam-yard manure. 
Van Buren : Stable is used to a limited extent. 

Tennessee. — Bradley: Fifty per cent, more barn-yard used at this time than ever 
before ; value $i per two-horse load. Be^oifd : Plaster is used on clover. A very few 
use phosphate ; cost $20 per ton. Turning under green crops of clover, weeds, &c.,i8 
practiced. Barn-yard manure is the chief fertilizer used. Cannon : Clover aud barn- 
yard manure are the principal reliance. De Kalb : Domestic manures are used by 
about half the farmers. Dickson : No fertilizers used except barn-yard manure, and 
that only on gardens or small lots. Gibson : For old ground clovering is the principal 
fertilizer used, but the barn-yard furnishes the chief source for fertilizing the soil. 
Sardeman : A little stable-manure and cotton-seed used. Henderson : Mostly stable- 
man ore, worth $2 per ton. Guano is used to a limited extent with remunerative re- 
sults. Lauderdale : A small amount of cotton-seed and stable-manure. Lawrence : 
Stable-manure is the only kind used. LiniX)ln : Clover and barn-yard manure are tha 
chief fertilizers nsed. Maury: Used on nearly all plantations, principally clover 
and barn-yard manure, which are considered the cheapest and best. Land- plaster is 
used to a considerable extent on clover, especially on thin land ; from 50 to 75 pounds 
per acre is applied. About the same amount per acre has been used on cotton with 
signal success. Madison : Planters depend upon clover ; generally all the stable- 
manure is wasted. Smith : Most farmers use some stable-manure ; there is some land- 
plaster nsed ; from 50 to 200 pounds per acre. Sumner : Some stable-manure used on 
the poorest part of our land. Stock is not stabled much, and the amount of manure is 
small. Warren : Small quantities of bam-yard manure used. 

CHANGES IN MODES OF CULTURE. 

There is little evidence of change in modes of culture. The old prac- 
tice is founded on generations of experience and investigation. If 
radical change were desirable, it could not easily be made successful by 
negroes trained to the former routine. Yet there is indicated a change 
in the closer copying of model practice, and especially in a more gen- 
eral use of improved implements. If the old forms of implements are 
retained, there is marked improvement in grace of outline and perfec- 
tion of finish, as well as in economy of material and power. Such im- 
provements are more general on the Atlantic coast and in Texas than 
in the Mississippi Valley. Two-thirds of the returns of the Caroliuas 
indicate such improvement, and thirty-eight of the fifty-seven counties 
represented in Texas. Half of the Georgia returns indicate such 
changes; some are silent on the subject, and nearly one-fourth report 
no material change. In Alabama nearly two-thirds report noticeable 
change, and more than half in Tennessee and Arkansas. Louisiana is 
most conservative on this point, indicating very little change, and in 
Mississippi less than one- third report changes. 

The use of double plows and sulky-cultivators is extending upon the 
large plantations of Texas. Cottou-planters are coming into use. 
Wherever white labor is predominant, labor saving implemeuts are com- 
ing into general use. " The negro is not apt in the use of improved impla- 
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ments," is asserted in substance by many. Our correspondent in Con- 
cordia, Louisiana, says : " The negroes were so well drilled in the ways 
of working cotton before the war that they are mere machines, and it 
would be impossible to change much, if a change was desirable. The 
difficulty of gathering the crops now made with the plow and hoe 
makes improved labor-saving implements of no use. Furnish'a cotton- 
picking machine, and improved implements will follow.'' 

" The old iron turning-plow, made by the awkward country black- 
smith, has been replaced" in all progressive sections by the various im- 
provements of popular manufacturers, largely made in the South and 
to some extent in the North and West. 

Inc ulture, improvements mainly consist in greater thoroughness of 
preparation, deeper plowing prior to planting, with more frequent and 
very shallow cultivation afterward. Subsoiling is more in vogue. Our 
correspondent in Shelby, Alabama, says : " In preparation of lands, 
subsoiling is practiced by 15 per cent, of the farmers. In cultivation, 
side-harrows are used by about 30 per cent.; the remaining farmers pre- 
pare and plant as their * daddies ' did forty years ago." 

DECREASE IN SIZE OF FARMS. 



The average size of farms in the cotton States in the past three 
decenninal periods is thus reported, together with total number: 



Stateu. 


Number. 


Average size: acres. 
















1870. 


1860. 


1850. 


1870. 


1860. 


1850. 




95, 565 


75, 203 


56, 963 


212 


316 


369 




, 51, 889 


33, 171 


29, 967 


233 


488 


541 




1 69, 956 


63, 003 


51, 759 


338 


430 


441 




10, 241 


6, 568 


4, 304 


232 


444 


371 




' 67, 382 


55, 128 


41, 964 


222 


346 


289 




68,023 


42, 840 


33, 960 


193 


370 


309 




: 28, 481 


17, 328 


13, 422 


247 


536 


372 




61, 125 


42, 891 


12, 198 


301 


591 


942 




49, 424 


39, 004 


17, T58 


154 


245 


146 




118, 141 


82, 3G8 


72, 735 


166 


251 


261 



From 1850 to 1860 the average increased in Florida, Alabama, Mis- 
sissippi, Louisiana, and Arkansas. In the succeeding ten years none 
of the States appear to have enlarged their average. The tendency has 
always been to reduction, except during the early *years of the period 
of extension in cotton-growing, when cultivators were providing, by 
purchase of large tracts of cheap lands, for the system of spoliation 
which followed, involving the clearing annually of new lands to replace 
exhausted and abandoned fields. 

On investigation of the comparative reduction of the different classes 
of farms, arranged as to size, the curious fact is found that in the case 
of each one of the ten States the number of farms of each class above 
100 acres is decreased, and of every class below 100 acres is increased. 
The average decrease of large farms in all is 22 per cent., and the 
increase in the number of farms less than 100 acres in size is 55 per cent. 

The largest ratios of increase are found in South Carolina and Louisi- 
ana, respectively 121 and 120 per cent. Florida gives 74 percent.; 
Tennessee, 66 ; Mississippi, 65 ; Texas, 55 ; North Carolina, 44 ; Alabama, 
39 ; Arkansas, 33 ; Georgia, 27. 
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The decrease of farms of 1,000 acres or more was from 3,634 to 1,572 5 
of farms of 500 to 1,000, 12,187 to 6,537; of 100 to 500, 113,625 to 92,940, 
distributed as follows » 



slates. 



Alabama 

Arkansas 

Florida 

Georgia 

Lonisiana 

Mississippi .... 
"North Carolina 
South Carolina. 

Tennessee 

Texas 



100 acres. 500 acres. 



1870. 1860. 



13, 455 
4, 231 
1, 432 
18, 821 
4, 955 
11, 408 
19, 220 
11, 369 
21, 903 
6,831 



1870. 1860. 



1, 149 
133 
175 

1, 506 
650 
853 
889 
465 
412 
305 



2, 016 
307 
211 
2, 692 
1, 161 
1,868 
1, 184 
1, 359 
921 
468 



1,000 acres. 



1870. 1860. 



306 
33 
72 
419 
142 
233 
116 
129 
50 
72 



77 
902 
371 
481 
311 
482 
153 

87 



The increase of small farms is thus indicated : 





Farms below 100 


CM 

o . 




Farms below 100 


^ . 




acres. 


Il 




^ acres. 




States. 








States. 










1870. 


1860. 






1870. 


. 1860. 


8| 
©.a 




54, 208 
45,793 
8, 424 
60, 541 
23,936 
57,999 


38,961 
34,397 
4, 848 
39, 588 
10,841 
35,083 


39 
33 
74 

27 
120 
65 




78, 741 
44, 183 
98, 873 
54,480 


54, 488 
19, 961 
59, 386 
35,505 


'4i 
121 
66 
53 














Iiooifilana 


Total 




617, 178 


333,058 


55 







The number of farms of 3 to 10 acres was enormously increased in 
South Carolina, from 352 to 10,286 j the increase in Mississippi was from 
563 to 11,003 ; Louisiana from 626 to 3,016; in several others the ratio is 
less, about 1 to 3. 

The reduction in average size still continues. Eeports from Korth 
Carolina indicate a decreasing average, ranging from 20 to 60 per 
cent, decrease in the several counties. Kearly all counties in South 
Carolina and three-fourths of those in Georgia return decreased size. 
In Florida there is an increase in about one-third and a decrease in two- 
thirds of the counties reported. There are few exceptions to the rule of 
decrease in Alabama, Mississippi, and Louisiana. It is not quite so 
marked in Arkansas, and in Texas and Tennessee indications of decrease 
are given in only about half the returns. It is stated of De Soto, "MIh- 
sissippi, that 'Hhere are five times as many farms as existed before 
the war.'' Many of the large plantations in the Mississippi Valley are 
growing up in broom-sedge. In Dallasj Arkansas, " there are four acres 
in sedge to one cultivated " on certain plantations. In some instances, as 
in Gonecuhj Alabama, an apparent increase of several hundred per cent, 
in the number of farms comes from the renting on shares to squads of 
laborers, and not from a permanent division of farms. In Alcorn^ Mis- 
sissippi, farms in 1860 ranged from 160 to 2,000 acres, where one of the 
latter size is now rare, it being " common to see farms of 40, 60, and 100 
acres, though there are a few of 640 acres." In Ferry, Mississippi, they 
are smaller by 50 per cent., and some of the best have gone to waste, 
9 a 
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grdt^n tip with briers and broom-^iedge.^ Oxir Dv^Un (Ndrtfe Cardliiia) 
cdrrespondent says i Counting tenants as farinetfli and la/id worked by 
them as farms, th& farms would average, perhaps, not more than one- 
third of size in ISGO. Taking plantations the owners, they would 
average about three-fourths of size in 1860; perhaps more." 

Our correspondent in Concordia^ Louisiana, tiring: of answering so 
many questions, propounds the following : 

Why is it that, with thousands of acres uncnltivated in almost every neighborhood, 
more especially in Mississippi and other high-land States^ we still raise as much cotton 
^ we did before the warT I am tihable to accoont tor it, and haye never questioned 
one yet who could answer it. 

The answer is not difficult. 1. The main reason is a change of lo^atidh. 
A considerable extent of neit land is cultivated in Teias. Nuhic^tdttS 
Bmall patches are cultivated on small farms, in nearly all the StateSi 
Inhere little was formerly grdwn. 2. The yield per acre is somewhat 
gteater. As the size of fariiis decteagfeS the yifeld of cotton increases, 
as is shown conclusively in another chapter. 3. Another cause of in- 
crease of yield is the general tlse of fertilizers dn the Atliatitic ddast, and 
greater economy in the manurial use of cotton-seed in other sections. 

Ten years ago, in communications to this Department, the most posi- 
tive prophecies of failure were predicted, iltid elaborate statistical 
*^ptddf" was adduced that the cottdti-crop of the United States could 
Heter be brought up to 3,000,000 bales; but iii 1869 that limit was 
passed, and the very next year exceeded it by a million and a quarter 

Prib&ii,--JThib extraordinary price of cotton in 1866 caused a fevetisti 
ezicitement in cotton-planting, and induced the offer of higher wages than 
were warranted by the condition of la^nd and labor. The crop of 1865 had 
itcsraged at the port^ df shipment 43 cents pet pdtind. When that of 
1866 yielded 30, a fall that had been expet^ed by intelligent observers, 
thete Was still a lively cdmpetitidh for labdt td be elpended dn the ctop 
of 1867, and higher prices were obtained than were wattanted by the 
eftlciency df labor and prdspetit of stability df price. Wheh the price 
ef that crop fell below 20 eents f^iltu-e and panic resulted^ and the rates 
fbf labor fell heavily, as seen in the accompanying tabie* Since that . 
date the eflaciency of labdr has gtadttally ihereasedi prodoctidtl h^s 
gfiiatly eniatged, and thotiih cotton has deeiined m valncj images have 
Idtftbbed in nid^t df the States ftdth that peiridd df lowest depressidn. 
The teSult^ of our investigatidn are given in eohnectloii With the figures 
i'Clpttea in 1868 for that and the ptevidtts year. The fignres for 1860 Were 
t*epbrted at the same time, and, therefore^ their cdmplete accuracy may 
be dpen to question, though they were given upon conshltatidn with the 
ifldst reliable df the old planters^ 

This table gives the price per annum With rations, which consist of 3 
td 3| pdunds df bacon per Week fbf eaeh hahd^ (in some instances 4 
ponndSj) and a peck of corn-meal^ and nsually occasidnal stipplies of 
inolasses, sweet-potatoes^ and other extras^ and the use df a " cabin^'' 
vety rarely with a small allotment of land fbr a gatden. In 1860^ be- 
sides rations, an allowance of clothing was generally included in the 
cdhtract. The column for " men means " full hands," the women dre 
beeoming scarce in the fields, and the "youth" are comparatively few 
and unreliable. The " full hand " is necessarily the standard of valucj . 
and the figures in this column are therefore more instructive, and are 
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ptobably more accurate, because it is easier to average the wages of 

this principal class. 







18G0. 




1867. 


1868. 


1876. 




d 
3 


o 
> 


Youth. 


d 


1 


o 




1 


1 


i 


"Women. 


X 




$liO 




150 


$104 


$45 


147 


$89 


$41 


$39 


$105 


$55 


$46 


South Cki-olina 


103 


55 


43 


100 


55 


43 


93 


52 


42 


101 


54 


41 


Georgia 

Fltotida 


124 


75 


57 


125 


65 


46 


83 


55 


47 


102 


57 


42 


1-9 


80 


65 


139 


85 


52 


97 


50 


44 


110 


63 


CO 




138 


89 


66 


117 


71 


52 


87 


50 


40 


107 


61 


44 




166 


100 


7i 


149 


93 


61 


90 


66 


40 


124 
136 


76 


5? 




171 


rjo 


72 


150 


104 


65 


104 


75 


60 


82 


5b 


Teiiai.;— i.. 


106 


109 


80 


139 


64 


67 


130 


72 


65 


144 


90 


66 


AtkiuitoB 


170 


108 


80 


158 


d4 


78 


115 


75 


67 


148 


92 


7-2 




121 


63 


60 


136 


67 


65 


109 


51 


45 


120 


60 


54 



Ldbor contracts^ — I'he contracts for labor are of three kinds: ibt 
motiey- wages by the month or year, for a share of the crop^ and for spe- 
cific rent in money or products. The first has been practieeid tb a litn- 
ited extent by the best and most prosperous planterSj and many more 
who assume it to be impracticable under existing circumstances deem it 
the best for planter and laborer if they could harmoniously agree to 
adopt it* The share system has been most in vogue, for two prominent 
reasons, the laborers greatly affected a quasi proprietorship, and the 
owners df land were inexperienced in managing free labor and disin- 
clined to have anything petsohally to do with it. Between them, the 
plan hit upon was the best possible to destroy fertility aiul ptoiit and 
demoralize labor: 

The share-allowance to labor varies in diffetent sittiatiofls and circum- 
stances. In North Carolina three-foutths of the ptOprietOrs allow one- 
half, everything being furnished except rations ; others four-tenths^ one- 
third, and one-fourth in a few instances. One-half^ one-third, and in 
some instances three-eighths are feported in South Carolina, the fdtmer 
rate predominating. Pour-fifths of the counties of Gebrgla teport dhe- 
half for labor subsisting itself. In some cases one-third is given^ or one- 
fourth^ with 100 pounds of meat to each laborer. There is much minor 
variation of the terms of the conttact. In Alabama atid the States far- 
ther west, essentially the same allo^^ahce is made ; if ratibtid ate fht- 
nished, one-fourth of the cotton and one-third of the com is usually 
allowed. If the land is rented without implements or stocky Ohe-fourth 
to one-third is demanded, usually one-fourth of cottoii and biie-third of 
corn. Much the larger proportion of farms are occupied on the Share 
systemj nearly all in Mississippi by sharers and renters, and a very 
large proportion in Louisiana^ about two-thirds in Georgia^ South Car- 
olina, Arkansas, and Tennessee. Florida and Alabama report the pay- 
ment of wages in larger proportion than the other States. So far as is 
reported, the wages system is deemed best, though it may not be found 
practicable, because laborers prefer not to hire for money, and the plant- 
ers have not the money to pay promptly. It is almost uhit^ersally ac- 
knowledged that, in view of the greater yield and stiperioi* condition of 
the land, the wages system is preferable. 

The testimony is general to a gradual increase in efiBeiehcy of freed- 
meh's labor. Still the disposition exists to congregate in towtis, on the 
part of many, and eke out a i)recarious living by tranisient jobs j and 
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the women and youth are too much inclined to decline field-labor even 
when there is no other profitable calling to occupy their time. 

There is a better understanding between land-owners and freedmen. 
The one is more willing to be advised, the other to give needed direction 
to labor. Many farmers have been nearly ruined by neglect to exercise 
wholesome supervision of the farm economy, and waste and improvidence 
of share-laborers. Some have benefited themselves and laborers by a 
judicious control. Our correspondent in Chickasaw, Mississippi, gives 
his own experience as follows : 

The man who has the best tact in managing free negroes is the best farmer. He 
can get labor when others cannot. The writer has freedmen, not his old slaves either, 
who have lived seven and eight years with him. He buys their shoes, clothing, pro- 
visions, and all necessary supplies for cash or short time — and his credit is nearly 
equal to cash — charges them to his hands, adding in/moderate interest. At the end of 
the year each one has money coming to him, and is satisfied, and wants to remain, 
while scores apply, more than he wants or needs. I never wrong them out of one 
cent in settlement. Having thirty negro families on my place, and no help, I am com- 
pelled to trust them some. I find but little trouble in controUtng them, except in 
politics, and that I never attempt. A number of them have money to loan, but prefer 
remaining with me to buying land and going elsewhere from under my management 
and advice, while I have made $10,000 in clear cash in the last seven years, li.id out 
in land and mules. 

The following notes are given from correspondence to show the vari- 
ety in terms of contract : 

North Carolina. — Columbus : Owners furnish team; laborers find their own board. 
Caldwell : Landlord furnishing everything except laborers' board ; the tenant receives 
one-third of the crop of corn and one-half the crop of cotton. Gaston: A majority of 
owners furnish land and teams, and receive 67 per cent, of the crop. Greene : I think 
that 50 per cent, work as follows : Owner furnishes team and feed for team, and aU nec- 
essary implements ; the laborer furnishes board for himself ; owner getting 60 per cent, 
of the crop. Edgecombe : The laborer boards himself; the landlord furnishes everything 
else, and gives the laborer 40 per cent, of lint-cotton and 33 per cent of other crops. 
Harnett : Share-contracts are decreasing. Guilford : When laborer boards himself, he 
gets one-half of the crop; when boarded by landlord, one-third. Iredell: Owners 
bear aU expenses ; laborers board themselves, and receive one-third of aU the grain, 
and one-half of the cotton and tobacco, and furnished with house, fire-wood, and 
garden. Duplin: Owner furnishes team, implements, and pays same proportion for 
fertilizers as he gets of crop ; laborer furnishes his own rations, and receives from 40 
to 50 per cent, of crop. Camden : Share-contracts for cotton only ; when land and 
team are furnished, the laborer has 33 per cent, of the crop. Eotvan : The land takes 
one-third stock and feeding the same, and t<^ls and rent one-third ; manual labor one- 
third. Tyrrel: The land-owner furnishes and feeds the team and furnishes the im- 
plements ; the laborer cultivates and gathers in the crops, and they share alike. TFiZ- 
$on : One-third and one-fourth of cotton and com ; laborer furnishes himself. 

South Carolina. — Barmvell : One-third of the crops without rations, or one-fourth 
with rations. Chester : 800 pounds of lint-cotton to the horse. Edgefield : Gives 800 
pounds lint-cotton for a one-horse farm. Georgetown: A large proportion 6f planters 
work on the three day system ; which is three-days for the proprietor and three days 
for the laborer. 

Georgia. — Banks ; One-third to one-fourth to landlord. Baker : Laborer gets one-half 
of an he can make, landlord furnishing everything necessary to make the crop except 
board for laborers. Bartow : Landlord furnishes and feeds the stock ; the laborer gets 
one-half. Bibb : Some give one-third of the crop for labor. Others give the laborer 
one-half of the crops, the laborer boarding himself, and dividing expenses. Catoosa : 
One-third of produce to landholder. Columbia : The laborers usuaUy put their labor 
against the land and stock, and divide the expenses. Dawson : 40 per cent, work on 
snares, landlord to furnish land alone for one-third of production ; 40 per cent, of labor 
is done by the land-owners. Dooly : The owner furnishing everythiog, and the laborer 
finding his own board, receives one-third of the corn and one-fourth of the cotton. 
Early : An average of share-contracts is one-third of all crops housed and 100 pounds 
of meat to laborer. Elbert : Laborer finds himself and does the work, landlord finds 
the stock and feed, pays contingent expenses, and divides the crop equally. Forsyth : 
The landlord furnishes stock and tools and houses; produce divided equally. Harris . 
Laborer gets one-half of the corn and one-third of the cotton, the employer furnishing 
everything but the labor and board. Milton : Owner furnishes stock,tools, feed for 
^tock, and 9eeds for planting, and gives the tenant one-half^ after paying for fertilizers. 
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Muscogee : Planter gives one-third to the laborer, who finds his own board ; some- 
times he feeds the laborer and gives one-fourth of the crop. Oglethorpe : Some laborers 
get one-half and feed themselves ; some work for one-third and feed themselves ; some, 
for one-fourth and rations, Taliaferro : Contracts range variously from one-fourth 
to one-half, according to proportion of expenses which the laborer bears. Wilcox : 
Tenants keep up the place and give the owner one-fourth of the crop housed, except 
potatoes, cane, and all garden-products, which are all kept by the tenant. Wilkes : 
Contracts are varied; some one-third, some one-half, and some one-fourth deducted for 
rent, and then divided. In all these cases the laborers feed themselves. Twiggs : La- 
borer gets one-half com and other products, except cotton, of which the laborer geta 
one-third ; some contract to work four days for their employer and two for themselves. 
Thomas: Contracts are one-third of the provision-crop and one-half the cotton, owner 
paying all expenses, except rations for hands. 

Florida.— CZay ; The owner takes one-fourth of the cotton ; all other crops, one- 
third. ColumUa : If the laborer is found rations, he gets 33^ per cent, of the crop ; 
if he finds himself, he gets 50 per cent. Gadsden : The usual share is one-half the crop, 
the proprietor furnishing team, and the laborer boarding himself. Jaclcson : The laborer 
generally gets one-fourth of the crop and rations. Madison : From one-sixth to one- 
fourth of the cotton and one-sixth to one- third of corn. Some furnish team and one- 
half feed and give one-half of all crops. La Fayette : All labor is done for cash. Leon : 
Some contracts are one-fourth to one-third, and rations; others, one-half the crop, and 
laborers furnish rations. Orange : All cash. Suwannee : Laborers get one-third when 
found, and one-half when they find their own rations. Taylor : Laborers receive one- 
half of the crop, doing the work and boarding themselves, the owner famishing the 
team and feed, seed, and implements. 

Alabama. — Gmeva : But few contract the same. When the laborer feeds himself, 
and does all the work, growing and gathering the crop, he gets one-half; if he finds 
his own team and implements, he gets three-fourths of the corn and fodder and one- 
third of the cotton. Henry : The laborer shares one-third to one-half the proceeds, he 
furnishing his own rations. Jackson : Owner furnishes team and feed, and pays one- 
half of the expense of repairing tools, and takes one-half the crop. Madison : Owner 
furnishing land, fuel, quarters, team, and paying all necessary expenses ; the laborer, 
finding his own rations, gets one-half the crop ; when boarded, one-third ; when owner 
furnishes only land, fuel, and quarters, the laborer gets two-thirds of the com and 
three-fourths of the cotton. Bussell : White laborers generally work for half of every- 
thing they raise and find their rations ; colored laborers generally have everything 
furnished, except their clothing, and get what land they can cultivate in 1^ days in 
each week, commencing Friday at 12 noon. Shelby : Sixty per cent, of laborers board 
themselves, owners furnish everything else, and divide the crop equally ; 15 per cent, 
labor as above* and get only one-third of the crop ; those that are boarded by the em- 
ployer receive one-fourth of the crop. Sumter : Laborers get one-half of what they 
make, expenses being equally divided. Winston : Owner receives one-third when 
laborer furnishes stock, feed, and implements, and one-half when these are furnished 
by owner. Baldwin : When tenant furnishes everything but land, the owner gets one- 
fourth of gross proceeds. When landlord furnishes stock and advances to make the crop 
with, he takes one-half and repays himself for the advances, including interest. But- 
ler : Contracts generally provide that the owner furnish stock and pay all expenses of 
the farm, and the laborer finds his own rations, and the crop is divided equally. La- 
borer gets one-fourth of the crop when owner finds rations. Calhoun : Owner furnish- 
ing stock and tools, the laborer gets one-third of the crops ; when laborer furnishes 
everything, he gets two-thirds of the corn and small grain and three-fourths of the cot- 
ton. Coffee : Laborers feed themselves and get one-half the crop ; owners furnish 
teams and feed and implements. Crenshaw : Owner famishing team and feed gets one- 
half the crop ; when tenants furnish themselves, the owner gets one-fourth of the cot- 
ton and one-third of the corn. De Kalh : Owner furnishes stock, and gets one-half the 
grain and one-third of the cotton ; when tenant furnishes himself, the owner gets one- 
third of the grain and one-fourth of the cotton. Elmore : Laborers who furnish their 
own rations get one-half of the crop ; when rations are furnished, the laborer gets one 
third of the com and one-fourth of the cotton. Etowah : Laborer gets two-thirds of the 
com and other grain and three-fourths of the cotton when he furnishes team and im- 
plements, and one-half when they are famished with implements. 

MississLPPi. — Adams : In nearly every instance the owner is compelled to lease his 
land for one bale of cotton for a man and one-half bale for a woman. Ferry : Labor- 
ers receive one-third when found rations and one-half when they find their own. 
Aloom : One-third of the com and one-fourth of the cotton goes to the landlord where 
the laborer furnishes his own rations, team, and feed. Lincoln : Eighty per cent, of 
laborers work on shares for half the crop, feeding themselves, and employer furnishing 



the laborer paying for his supply of meat advanced. Madison : Owner furnishing 
team and feed, implements, and other things necessary ; the laborer finds his own 
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bo^rd and gets one-half the product^. Marion : Employer furnishes teams and 
implapiejats ^nd gets half the crop ; when he furnishes land alone, he gets one- 
fg^rth. J^anfcin: The laborer subsists himself and keeps np the status of land as 
to fepqes, ditches, ^c. The owner furnishes all the teams, implements, &c., and the 
crop is equally divided, WaBhington : The proprietor puts the place in order, furnishes 
everything, the laborer having the gardeii and house-rent free, and gets one-half of all 
he produces. 

Lo^iSiAN^. — Bienville: Share-contracts are ojie-half ; laborer to board himself. Boa- 
§iBr : One-half the produce for the laborer, he finding his own rations. Caddo : La- 
lw)pr^ fijrnishing everything bat land get three-fourths ; when they feed themselves, 
Qmf pne-half ; everything found thetp by tb^^^rpprietor, one-third. Claiborne ; L^aborer 
gets pne-tbird when rations are furnished, and when furuished by himself one-hali. 
Concordia : When laborer feeds himself, be gets one-half the crop ; planter furnishing 
everything, laborer gets one-third ; spmji opiitract to pay #o many pounds of lint-cotton 
fpj- tl^e use of a giveq number of 9,gtq» of land. Franhlin : Proprietor gives one-third 
pftlJje crop and furnishes the laborer with tools; or ope-balf . furnifahmg everything 
eyijept rations. Ibena : jCTrop divided equally, the owner furnishing team and half the 
feed ; lal)prers feed themselves and pay half tt^e expenses, such as blacksmith's biU| 
Fayette : Crops worked entirely b;^ sbare-contraets. I^aborers feed themselvei 
apd recei ve one-b^lf of a^ t^e crop. ^9,pide8 : Three-fourths to laborer when be fm:- 
n|9be§ everything but hpqses ^nd land- Jirre Bonne : When laborer furnishes everything, 
be gets tbFfte-fpnrtb*. Union : Laborer receives one-half of the crop and supplies him- 
HeJjf ; the planter famishing team ^nd impldmeots. FermilUon : Ivaborer gets twp- 
thirds whep l)e &hds his rations a^d formsboii team smd implements, and one-third 
when owner furnishes all. 

T^xAS.'-4ndmoV' : Landlord furnij^hipg te^m^, <tc., gets one-half: when these are 
farpiflhed by labpr^", landlord sets o;ie-£o9rtb of the cotton ; one-third of the com and 
ptber urops. 4y^Un : fj^X^ver mrnisbi^g b?# board, team, and tools gets three-fpurthj 
oftk^ cptt^n I two-tbirdis ot tl^ <jpii?. Xnl^rer Ijoardicg himself, without furnishing 
teaiPi ^et^ on^iif^t 9t ^VQf ; wlim are furnished by owner, he gets p«e- 
fqrjjiiili of tpe potton, p|i^7thirjd of tli oorft. jSextn^r : Ninety per pent, get cash ; wbea 
the pwper eontrSMJii to lurpisb teiw, iropl^meftti, fwad seed/he gets one-half. If tenant 
furpisbes every tJ^ipg, mjB pflB-third of t%e crbp made, Brazos ; When laborers feed 
tl) W9elyes, shar© on^-%siS ; wben fed pli^iter, one-third and one- fourth. Burleson : 
Owmv farni^bipg tp^m fl#d feed, one-h|ilf. Jf tenants furnish these, they get 

tbrfie^-feprthfl of thf i^etton; twprthiriJs of all other corps* Cherokee: Planter to fur- 
niBk tpjuu, tooijs^ ap4 feed tf^mt 9l^d t$^ ^nerhal^ tUo crop ; renter boarding him- 
self, Laborer npdipjs te^m, b# g/^ts two-t|iirds of the corn, three-fourths of the 
cotton. Coloriji4o : Planter fnrpisbjssTe^m, imphsacusnts, and fieed for team, and takee 
opie-half the prop ; w,ben IjE^ alone is farnisjhed by owper, he gets one-third of the com 
and one-fourth of tjjj^ cotton, jy^Uas ; Lji^borer being at all the e?:pense, gets threo- 
tburths of the cottpp ^pd. ope-ttird the porn. Denton : The tenant gives ope-fourth of 
the cotton, one-third ptb^r crops. FiOLll^ : When laborer furnishes and feeds team £|iid 
finds implements, be gets twortbii^s t]i§ corn *aid three-fourths of the cotton. When 
tliese are farDisbed by Is^pdlord #iad te]t)Orar lipd# bi^ own board, he gets one-halt. 
Fi^yette : T]ie landlord fnmisjjes tewji ap^d implements, and gets one-half the crop ; or 
tbe l^bprer niay fprnisli biniself with these, and get two-thirds of the corn and three- 
fourths of tbe cotton ; each one paying theoxpense of ginniug and baling on bis share pf 
cotton* Fort ^end ; J^borers board tpeweives, owner furnishing everything else, and 
divide eijually. Galveston : Planter furniship^ team and implements, laborers fpmish- 
ipg their o^v» board a^d feed for tej»n^, and divide the crop equally. Hamilton : One- 
third and pne-fourtb of crops to the owner. Hardin : Landlord fipds team and imple- 
mepts, and has one-half the crop } when the owner finds only land, he gets one-third of 
the corn and one-fourth of thu cotton. Hunt : When owner furnishes teams and im- 
plements, tb^ avoy is divided equally ; when this is not done, the landlord receives one- 
third of tbe CQ^n, 4^., and one-fourth of the cotton. BQu^ton : Laborer furnishing team, 
bo§>rd, ^Q', tbe proprietor gets one-third of the com and one-fourth of the cotton. Mc- 
Lennan: O^per furnishing land and house, (which is the usual way,) receives one- 
fourtb of tbe ppttpp and one-third of the grain. ParJser : All cash. Busk ; A great 
majority of cpptract§ provide tMt the planters furnish everything and take one-half 
the crops. Titus : Landlord furnishing tools, team and feed for team, gets one-half of 
all the crop. Travis ; Fifty-five per cent, of laborers furnish team and tools, and re- 
ceiye three-foijrths of the cotton ftnd tvo-tbirds of all other crops. Williapmn ; Ten- 
ajpts s^aro three-fpurths of the cotton and two-thirds of all other crops. 

Arkansas. — Crawford: When owner fornishes teams, seed, and feed for team, he takes 
pne-bal^ the crop ; when furnished )t>y the laborer, he gets three-fourths of the cottpn 
flknd two-thirds of all other crops. ContJDt^y : One-fourth of the cotton and one-tjtiird 
of ptfcer crops to the landlord. Crittenden • Owner furnishes everything but labor, and 
tbf prop if ^vided ©^jnally. Crpw ; Owner receives ono-fourth pf the cotton a;^d opjer 
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one-fonrth of the crop, g,pd ^hen he formshes team in addition gets pive-half of 
crop. Indepen^pnp^ : Usuajlj the owuei gets one-third of the crpp, the laWers ftir- 
i^ishin^ themselves, or one-half when ow^et furnishee team, implepaenta, and feed fpr 
team. Jeferson : Laborer gets one- third of the cotton land oue-fonrth of other crpps, 
landlord furniahing everything except board. A great man v hir»^' lands, paying from 
60 to 100 pounds lint-cotton per acre. Johnson: The principal contracts now are, the 
owner furnishes the land only, and gets one-fourth of the cotton and one-third of 
other crops. Prairie: When laborer furnishes everything but land, he gets three- 
Ipnrths of the cottpn and two-thirds of pther crops; when landlord furnishes team and 
implements, o»6-half. ^ai^t Frmds: I^apdlprd furnishipg team, fuel, and tools, gel^ 
one-half; when they are furnishf^d by laborer, hp gets one-third of the cotton a^d onie- 
. fourth of the corn. tFoodniff : Owner- furpishing t^S'tns, tools, &,G.y h6 gots one-half; 
laborers furnishing the same receive three-fourth& of the crop. 

Tenn^S^PK.— ^ed/otd J^^ndlprd furnishing ©tpclt, tools, &o., h9 gets two-third# 
of the crop ; when tenant |nru j^ljee the s^me, }x% gets two-thirds, i^radleif ; Qwnpr 
finding everything gets three-fourtha of crop; laborei finding everything, owper r^a- 
ceives one-third. Cannon: Landlord furnishing everything gpts fcwo-third» of the 
crop. Decatur : Landiord finds everything and gets one-half: Dickson : Landlord fur- 
ni^hes stopk, iinplemfintp, i^o4 fe^ds §tpck. giy«8 la-borer ppp-half On yery prodnctive 
land the labprer get^ bnt 40 per cent, of prop. Qilmn : Laborer receiyei one-h^hf th^ 
crop; employer hnding stock, implements, and feed for stocli, laborei boarding him- 
self ; he is required to repair fences, get rip the fire- wood, and for all work beyond this 
h$ w allowed additional coippensation. ^Qrdeman : Planter furnishing rations, team, 
feeg fpr te^m, i^nd tppjs, gptg pi^^h^lf the c^op ; when the tenant furnishes same, 
hs getf tFO-thirdfl of tpe prpp. BtfidmQn : Ownpr furnishing everything mopb 
board receives one-half the crop, or rents for one-third of the coin a?^d pne-|(im^pf 
the cotton. Lincoln: Owner furnishing everything getg one-half; tenant fnrmshing 
the 6am« gets two-thirds. McNairy : Laborer furnishing himself entirely, getp iw5 
tWrdspf ftie pprn and th^^e-fo^rtllB pf tha pptlbpii, iSm§r! I^l^orer hirw a pi*fi», he 

^et9 t^ftriWfjjf I m Wim^']m^t mrkM 

-The ftmomit 8»d cprt of r^tionfl are varioiuily indioatad in 

North CA.ROij^A^.^H€riford : Rations worth abpijt $5 per month. Jems : Valn« of 
rations, 80 cents per week. Qrmge : Amount of rations per hand for the year, 16 bushels 
^ f ^ ^^4* ^ )>acpn. Perm ' ^*tipns fpr the year, X5 bushels of com 

^nd 309 ppnnds pf pqrj^. Ta^kin : Bfttioni for pne year, 150 pQnnds l^aoon. 13 bnilLsli 
of com, with garden vegetables. Value from fsO to $40. w . . 

OiioEGLi.— Bawfci ; Ainonni of rations for the year, SOO pounds bao©n, 13 bnsheU of 
»eaJ. CqH; Betipns coi»t per year from $40 tp |60. Dooly: Rations per moiith, 14 
pennds bacpn. 1 bw»h»l of ms^^, and I gaUpn of ^irnp. m}>crt: Ratione per month, 1 
bushel of meal, 12 poupdp bacon, with miH: aiid TPgetables, Gmnneti: RatipM eiti- 
mjptted at let cents per day. 4fick9on: Each hand receives 12 pounds of bacon, 1 
bushel meal, and 1 gallon molasses per month. Macon: Rations, 150 pounds bacon 
and 12 bushel* meal per year. Pike : Value of rations about $50 a year. WashingUm : 
Rations per month, 15 pounds of meat, 1 bushel of meal, a gallon of molasses, pint of 
vinegar, 1 pound of tobacco, and pepper and salt. WJiitfield : Value of rations per man. 
P^r ye*r ; not quite BO much for women and youths. 

Florida.— Orangic ; Rations valned at $40 per man per year. Sumter : Price of ra- 
tions per day, 18^ cents. Suwannee : Rations for year, 25 bushels of com. 150 noiinds 
of pork, and 5 gallons of sirup. Value, $35. » f ^'*^ 

Al^Bamj^— Calhoun : Rations worth from $3 to $4 per month. Crenaha/w : Ratumi 
fpr the year, J50 pounds bacon, 12 bushels meid. Gi^eva : Hands ttat work for wmi 
are led from the kitchen, and eat what the employer does. Jaekaan: No rations 
furnished for use of hands. . ^..r^rm' 

MISSISSIPPI.— ^wi^e ; Amount of rations for each laborer is $35. Chickasaw : Raticmf 
for one hand for year, 12 bushels com, worth 25 tp 35 cents per bushel, 150 poundsside 
meat. They generally have milk and vegetables part of the year. Lowndes: Rations, 
200 pounds of meat, 10 cents per ponnd, 12 bushels of meal, 35 cents per bushel. Ofc- 
tibbeha : Amount of rations, 200 pounds meat, 13 bushels of meal for the year. Wash- 
tngton : Rations cost $4 per mo^t)^, Amount of rations, 16 pounds of bacon, li bushels 
of meal, or equivalent in flour, salt, %nd sometin^es sugar and coffee. Wayne ; Amount 
of rations per year, 12 bushels of com, 200 pounds bacon, vegetables, &o. 

LouisiANA.--Caddo ; Value of rations, $40. Catahwda : Amount of rations for year, 
13 bushels of in^l, 1 barrel of pork, 6* gaUons molsMes. Claihome : Value of rati^ 
Ipryear, frpm $50 to $75. 17«^»; Amount of ration* per month, 20 pound* baoon. 1 
bushel com-meal, one-half gallon molanses. » v «j» * 

TBXAS.-CoWm ; Hands generaUy bpard with the family. McLennan : Hands nan- 
^Lff ^^1^^"^ ^^^^..^ em]^y«. SoA^i Hajida board ^ ^ 
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Tennessee. — Henderson : Eations for year, 15 bnshela corn, 6 bashels wheat, 300 
pounds pork, coffee, sugar, &c. Lawrence: Eations worth at least $50 per annum. 
Maury : Eations per month, 20 pounds bacon, 1 bushel meal. Madison : EationS; 200 
pounds bacon, 12 bushels meaU 



WHITE LABOR IN COTTON-GROWINa. 

It was formerly an opinion that obtained quite generally, away from 
the cotton-fields, that the climate was a bar to any extensive use of 
white labor in this industry. It is now. as generally acknowledged that . 
labor in the open air is practicable in ail portions of the South, except, 
perhaps, in the rice-fields and other malarious localities. At least nine- 
tenths of the area of the cotton States consists of dry and salubrious 
uplands. 

There has also been some cotton cultivated and gathered by white 
labor. There is perhaps no accurate data to show the exact proportion. 
It was always small, however. While labor was mainly compulsory 
and servile, there could be no material increase in the proportion 
accredited to the whites ; the incentives of high prices and accumulated 
savings were apparently powerless in opposition to the pride of race and 
the power of caste. Some writers have assumed, prior to the change of 
the labor system,^ one-sixth as the proportion of white laborers in the 
cotton-fields. 

The proportion has been increasing for the last ten years, until now 
there are two States, according to the reports of our correspondents, in 
which the larger part of the product is grown by whites. Eeturns from 
more than half the cotton area of Texas make the proportion of cotton 
grown by white labor five-eighths; and data representing three-eighths 
of the Arkansas area establish the proportion of six-tenths. In every 
State there is a large increase of white-labor production. While the 
percentage for each State might be nearer to perfect accuracy if the 
information covered every acre of the cotton area, the actual canvassing 
of about half the field, ranging in each State from three-eighths to five- 
eighths of its area, furnishes the best attainable means of estimating the 
proportion of the cotton-crop grown by whites. On this basis the pro- 
portions are, 60 per cent, by black labor, 4Q per cent, by white. The 
proportions, by States, are as follows i 



Statea. 



Black. 



WHta. 



North Carolina.. 
South Carolina., 

Georoa 

Florida 

.Alabama ....... 

Mississippi ..... 

liOnisiaDa 

Texas , 

Arkansas 

Tennessee 



65 
68 
66 
72 
59 
68 
77 
38 
40 
59 



35 
32 
34 
28 
41 
32 
S3 
62 
60 
41 



The proportion of white cultivators will not decrease. As population 
increases, the white element will be stronger in numbers ; and a larger 
proportion of the cotton will be grown by small proprietors, while the 
African element will drift into menial service in towns and in manufact- 
uring and mining enterprises, and many who aspire to occupancy of 
land will earn only a precarious existence. Doubtless there will be 
others of more stalble and persistent character who will acquire a com- 
fortable competency* However large the class may ultimately become, 
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the accretion by immigration will give a constantly -increasing prepon- 
derance to the white element. As the negro may be deemed, in a rude 
sense, a skilled laborer in the cotton-field, his services should be retained 
there by a wise and generous policy on the part of land-proprietors, and 
the value of his labor should be increased by augmenting his comforts, 
inspiring a desire for accumulation, and improving his mental and 
moral status. He may be made a useful co-laborer in industrial 
advancement; or, neglected and antagonized, he may become an outcast 
and a nuisance. 

FREEDMEN LAND-OWNEES. 

An attempt has been made to ascertain to what extent the freedman 
has sought to provide himself with a home of his own.. He is more 
inclined to seek a lot and house in a town or village than to settle upon 
a farm. He is of course debarred by his poverty, as a rule, from assum- 
ing proprietorship of land. There is public land, at a low price, but 
not in the vicinity of towns or in the fertile cotton districts. So far as 
reported, the proportion of freedmen occupying their own land is 4 per 
cent, in Tennessee and Alabama ; between 4 and 5 in North Carolina 
and Georgia; 6 in South Carolina and Texas; between 5 and 6 in Mis- 
sissippi, Louisiana, and Arkansas ; and 8 in Florida. The average, if it 
fairly represents the unreported portion of the cotton area, indicates 
that nineteen out of twenty have no homes. In some counties not one 
in a hundred owns land. Our correspondent in Dooly County, Georgia, 
says: "Having been census-taker in 1870, and tax-receiver, I am per- ^ 
sonally acquainted with every section of the county, and there are but 
five land-owners in the county out of a voting population of 558.^^ In 
Catoosa, Georgia, only one in eighty owns land. In Beaufort, North 
Carolina, one-third own the tracts on which they live, but cultivate 
land of others. Our correspondent in Bibb, Georgia, says : " There are 
3,000 negro adults in Bibb County ; 1,600 live in the city of Macon, 1,400 
outside of the city. Of those living in the city, 114 own property valued 
at $95,000. Of those living outside, 250 live in the suburbs, who are 
principally mechanics and laborers, and make a living by working either 
in town or country, but greatly prefer to take their chances to get work 
in town. Necessity alone drives them in the country during the busy 
season, (cotton-picking time, &c.) These parties own small places con- 
taining from two to four acres, and as a general rule have tolerably good 
houses. Their property aggregates $100,000. One hundred men own 
and cultivate in the county 2,600 acres, valued at $30,000. The farms 
range in size from 5 to 50 acres. About 8 per cent, of the freedmen in 
the county own land." Our Chickasaw, Mississippi, correspondent 
says : "Not 3 per cent, of the negro laborers own the land they culti- 
vate ; many more have bought and made partial payments, and may or 
may not pay all. A much larger number rent land, say 15 per cent.; 
they own the mules or horses that work it, and cultivate with negro 
labor, and frequently do well. Quite a number get broke the first and 
second years. Those who work on shares do best." 

COST AND PBIOE. 

It is not practicable to obtain the exact cost of production, for the 
reason that few cultivators keep systematic accounts. It is perhaps 
easier to approximate the real cost of cotton than of other products of 
agriculture; being a prominent specialty, sometimes monopolizing the 
resourcea of cultivation, it is less complicated than mixed farming. 
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The price obtained is that at home markets, making the aggregate value 
less than the commercial value of cotton at shipping ports. Our cprre- 
Bpopdents have promptly respoucjed to tliis part pf the circular, and 
their returns (in districts with sirpilar conditions) have been remarkably 
uniform, but of course less so as tp cost thsm as to price. The State 
averages are as follows, in cents ^iid frjaptions per poi|nd, of upland 
cotton : 



This gives to Texas the Urgent proportion of prpftt, pr 11 mills per 
powmlj Arfeansaa, 9; Tennes3c>e, o; the others 2 to 5; the average 
slightly exceeding half a cent, being f 2.60 pe?r av0rage bp|.le ; wa^kipg t&© 
uet profit to the cultivatorat 11 ,500,000 m round numbers, in an MS^^ 
gate pf about 205,000,000. This is within a fraction of 6 ppr eeut. pT the 
gross receipts, and, if assumeni to ba substantially cprr^act, i^ too ^mall a 
margin for a good season. It illustrate^ the necessity pf increased 
returns. Hpw ^haU they be pbtained? By incregt^ing the yield and 
diminishing the cost of supplies. Bptji en4s ^re reached by a single 
operation : the adoptipnof a restorative rptatipu, wbich involve ^f-nim^l 
production and green manuring, a pheapening pf fertilizers and supplies 
for man and beast, a partial protect^^u of the soil frpin ^asUing and 
waste, a large yield at 9k Bpaall Qost, *;n4 in^vm^ of fertility haste^d pf 
whaustion. 

Alabama reported during the pftst ae^soii tfee l^f^est averages pf cp^- 
dition, resulting in the lowest yield per acre. Jt now returns the 
smallpst margin of proflt, only two mill^ per poundf In Sputh Carolina, 
where low condition ji»lsp prevailed, the net profit made i§ l)ut thrive 
mills. 

Some correspondents mafee tb^ fspst per ppund to jbbps^ wl^) pay high 
rates of interest uppn indebtedness for high-prictid supplies twice as 
much as to those who produce t;beir own supplies. In every State the 
cultivator who buys least saves mpst, according to universal testimony. 
Those wbp make cotton a surplus product are getting ricji ; in a sense, 
the crop becomes sll profit. 

So great is the waste attendant upon large operations pn ^ credit basis, 
and involved in the prevalent irresponsible management under the share 
system, that the counties with large plantations and heavy aggregate 
production generally give the smallest net profit. In Mississippi tjie 
cost per pound in several sueb counties averages mpre than the price 
received. A few large countips iu Arkansas make the cpst 2 cents 
greater than the price. The principal districts in North Carolina aver- 
age 10 cents for cost and the s^me for pripe. The districts of heaviest 
production in Texas only make an average of 2 to 3 mills net profit, 
while the average of the State exceeds 1 cent. In LouisianQ-, tb© dis- 
tricts of heavy production mate a better showing, yet here there Sfe 
some of the largest that return cpst higher than price. 

Pare is eoaviocing proof pf two tilings ; the superior j^ppngiy pf 



Cost. 
$P 09.3 



Pfice. 



North Carolina - 

South Carolina . .---r- - ?--r- 

Georgia - — . , — 

Florida - 

Alabama . • - r f?T*.T? t^'tt? 

l^iBSissippl ........ .... .... .....9-..^-- — — — r7?rrr rr-r-TT-rr- 

Louisiaqa ^ 

Texas....... ..„:...-..--.. 

Arkan9»9 ^— 



9.4 
9.3 
8.7 
9.9 
9.3 
9.7 
6 

9 



Q9.8 
9.7 
9.8 
9.2 
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10.2 
10.2 
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holdings, and the wastefulness of the share system, especially ynth larg© 
gangs of hands. 

mSTANCES OF LAROE YIELDS. 

With cotton, as with all other products, instances can be given of 
yiel()s threefold greater than the average. With 12 bushels as the 
general average for wheat, every St^te can furnish ex^^mples of 30 to 
40 bushels; so, while nearly three acres are required to produce a 
bale of cotton, if resultg are averaged, the individual yields may vary 
from 100 pounds of lint per acre to 500, with extremes eveo higher and 
lower than these figures. It is a disparity having m^ny causes, among 
"Which, are differeut degreei? of natural fertility, the use of fertilisers, 
modes of culture, degree of attention bestowed upon the crop at »11 
stages of growth, meteprolpgical ca;^ualties, insect deprecations. 
I^o amount of skill can secure equality of results in all ca^es, or like 
results by iudiyiduals in the operations of ^ series of years 5 yet the best 
cultivators suffer a smaller proportion of loss from every cause of depre- 
ciated yield than the average cultivator. Examples might be cited 
showiug these differences to constitute the margin betweeo success a-pd 
failure, and to furnish the most powerful stimulus to persistent effiarj; 
and increase of skill. 

An extraordinary result upon pine-wopd land, with high fertili?9'tion, 
is reported from Wayne County, Iforth CaroUna: "Mr. IVIicbael Edger- 
ton, on five acres, average low grouuds pine- wood land, surface darfe 
Ipam, with clay subsoil, raised 15,100 ppuuds of seed-cpttou. He put in 
drills iOd pounds Navassa guano to the £M5re, aud broadoasted 75 loads 
of barn-yard manure to the acre." The barn-yard manure he estiiuates 
at one-third pf the value of horse-iuanure, This is 906 pounds of lint 
per acre, at 30 pounds per 100, which is a low yield pf lint for such 
cotton ; 1,000 poli^lds per £MBre would prpbi^bly be the outpome, or two 
largp belles. 

Xn response to inquiries for the largest known Ipe^^l yields, with a 
statement of the area, soil, and mode of culture, facts illustrating the 
above-mentioned views are given, which are here presented. They show 
that, with yery r^^re exceptions, the largest rates of yield a-re made upon 
very sujall areas, usually 10 to 20, aiid often 1 fp 6 gxjres. In one 
instance, in Ballcis County^ Texas, 700 bales are reported from 700 acres; 
m Bossier Parish^ Louisiana, 600 bales from 480 aqres, and in CTnfon 250 
from 200: in Murray, Georgia, 400 pounds of lint per acre ou 100 acres; 
aud in Nash, North Carolina, 300 pounds per acre on 200 acres. These 
are marked and rare exceptions. A bale per acre on a very few acres is 
frequently reported from every State. In Hyde, North Qarplina, two 
bales per acre are reported on two acres. A bpy in Te^^s grew six 
bales on four acres. In North Carolina, 25 bales were reported on 25 
acres. In most of the States there is no instance given of a bale per 
jacre on a large plantation. In many counties the best results on large 
farms scarcely exceed half a bale, and in some it is denied that there is 
a farm that has averaged a third of a bale the past year. Au exami- 
nation in detail of the reports of best results will indicate the variety of 
instances of high production. 

VntGrUfiA. — While very few coupties in Virgiuia grow cotton, there 
are cases of large yields. Mr. R. M. Griswold, of Dinwiddle, made 60 
bales on 100 acres of light gray soil, fertilized. It is cultivated in the 
usual way, with three hoeings and five plowings. 

Mir» Wmm JaJ^r^, of 8mmt PI94^ 15 balea on ]^ 9»creS| witb &na- 
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yard manure and a small amount of commercial fertilizers. It cost less 
than 8 cents per pound. 

North Carolina. — The largest yield noticed is 20 bales on 25 acres 
in Columbus County. 

On gray chincapin soil, in Oaston, in several cases, a bale per acre 
has been made by high manuring. 

In Greene, 42 acres manured with a home-made compost^ at a cost of 
$3.50 per acre, produced 42,000 pounds seed-cotton. Cultivation, $6.50; 
profit, $20. 

A five-acre field, with clay subsoil, in Ramett, averaged 750 pounds 
of lint, giving 60 per cent, profit. 
^In Ouilfordy best yield 200 pounds. 

Our correspondent in Hyde reports, from 2 acres of black* loam, 
stirred with plow every five days, a yield of 2 bales per acre. 

The best average in Iredell is 1,000 pounds seed per acre on 16J acres 
of loam fertilized, cultivated with a sweep and hand hoe. 

A farm in Lenoir j with 100 acres in cotton, made 80 bales of 600 pounds 
at a cost of $1,600. Cotton sales, $3,926. 

In Lincoln, a small patch has produced 1,500 pounds seed per acre, 
planted in rows 3 feet apart, highly fertilized, and kept clean throughout 
the season. 

A bale per acre has been obtained in MecJclenburgh, 

A neighbor of our Hertford correspondent made 25 bales of 475 pounds 
each from 20 acres; an average of 693 pounds per acre. A compost of 
guano and cotton-seed with loam was used. 

In the gray soil of the pine-lands of Fitt, several small farms have 
averaged a bale per acre. These are the farms that produce needed 
home supplies. 

The sandy loams of Moore, subsoiled and well fertilized, often pro- 
duce a bale per acre, at 25 to 35 per cent, profit. 

A large farm in N^ash averaged 300 pounds on 200 acres ; a yellow 
sandy loam, with clay subsoil, fertilized with 150 pounds Peruvian guano. 

The best crop in Orange was, on gray sandy soil, 22 bales for 35 acres. 

Nearly a bale per acre on 100 acres was made in Pasquotank ; 300 
pounds deemed a good result on the best farms. 

On the farm of Oapt. J. J. Davis, our Franklin correspondent, a col- 
ored man, with good ordinary culture, on a tract of gray surface and red 
subsoil, got 17 bales of 425 pounds on 16 acres, and, with 32 bushels of 
corn and other products, cleared $450. 

The largest yield in Duplin is 40 bales of 500 pounds on 45 acres; 
soil, a stiff loam ; fertilizers, 200 pounds acid phosphate ; 15 bushels 
cotton-seed per acre. 

In Cumberland, 14 bales on 15 acres produced a profit of $500. 

In Catawba, a crop of 250 pounds per acre is reported ; fertilized with 
a bag of bone dust costing $6. 

One bale per acre is the largest yield in Chowan. 

Mr. Thomas H. Blount, of Beaufort, on a loam with clay subsoil, got 
54 bales of 400 pounds on 62 acres at a cost of 8^ cents per pound; 
deep preparatory culture, with shallow cultivation. 

One bale per acre is the best result in Camden. 

Two-thirds of a bale per acre is occasionally obtained in Warren, 

In Wayne, an average of 450 pounds has been obtained by Messrs. J. 
T. Pearson, Michael Egerton, and Joseph Parks. 

In Perquimans, a crop of 30 bales averaged 850 pounds seed-cotton 
per acre, and a profit of $5. 

South Carolina. — Barnwell reports 250 ponnds per acre on 150 acres. 
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sandy loam with clay subsoil ; more heavily manured and thoroughly 
cultivated than usual. No profit iu 1876. 

In the red soil of Chester^ 500 pounds lint per acre were made at a 
clear profit of 40 per cent. 

On 125 acres in Colleton^ 60 bales were made on sandy land, and sold 
for 11 cents per pound. 

Small areas in Fairfield produced 300 pounds lint per acre. 

In Georgetown, two-thirds of a bale per acre on 20 acres. 

One acre in Eorry yielded 1,347 pounds lint. The seed planted was 
the " Cheatham." 

In MarioTij 10 bales were grown on 4 acres by a man who does his own 
work and makes his own supplies. Cost of fertilizers used, $40 per 
acre. 

Our correspondent in Marlborough^ Mr. T. C. Weatherby, made 56 
bales of 450 pounds on 47 acres light sandy loam on stiff red clay sub- 
soil. 

In N'ewherry, a planter produced 400 pounds lint per acre on gray 
sandy soil, manured principally with acid phosphate, stable, and com- 
post manure. Profit, 33 per cent. His negro-croppers got 106 bales 
from 120 acres. Profits of the farm, $2,500. 

Georgia. — The best product in BrooJcs, on hummock-land, Juoken 
deeply, with shallow cultivation, is a half-bale to the acre. ^ ^ 

In Campbellj the yearly application of home-made manure produces 
1,400 pounds seed-cotton, or about one bale per acre. 

Mr. J. Rice, in Calhoun, obtained 35 bales from 65 acres, fertilized by 
chemicals and cotton-seed. 

A freedman in Catoosa got 452 pounds from an acre, fertilized with 
300 pounds of guano, at a cost for production of 5 cents per pound. 

In Cohbj the best farms average 250 pounds per acre, though highly 
fertilized patches make a bale per acre. 

Five acres of pine-land in Decatur j with stable-manure and 200 pounds 
per acre of Logan's compound, averaged 500 pounds per acre of lint. 

Thirty acres in Early ^ with the aid of 3 tons of guano and 200 bushels 
of cotton-seed, yielded 9,000 pounds of cotton. 

In Elbert, 1,000 pounds of seed-cotton per acre on 50 acres of gray 
sandy loam, after subsoiliug and thorough preparation. 

Two farmers in Emanuel got 8 bales from 8 acres with 200 pounds 
per acre of a compost containing Bradley's superphosphate of lime. 

A farmer in Floyd, on Coosa River bottoms, realized 70,000 pounds from 
200 acres, or 350 pounds per acre. 

A neighbor of our Forsyth correspondent has a fami of 820 acres, 
produced 35 bales from BO acres of " mulatto ^ land, and realized $600 
profit on his farm operations. 

The crop of Mr. J. M. Ambrose, of Owiwnettj averages 300 pounds 
per acre. 

Mr. Reuben M. Mobley is said to have made the best crop in Harris — 
about a half-bale per acre — with 150 pounds of compost made of raw bone, 
plaster, cotton-seed, and stable-manure. 

The best result in Heard is 800 pounds seed-cotton per acre. 

The best yield in Houston is 250 pounds lint. 

In Jackson, half a bale is the best average. 

Our Liberty correspondent refers to estimates by " grangers " in his 
county, for farms of 10 to 20 acres, of 500 to 600 pounds of ginned cot- 
ton per acre, when the land is highly manured. 

In Lincoln, the best average for a farm is half a bale, though a few 
patches of 1 to 4 acres, highly fertilized, have yielded a bale per acre. 
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A two-horse farm in Mncon yielded 22 bales of 480 pounds from 66 
acres, or very nearly 190 pounds per acre. Gross proceeds, $1,050, with 
food for stock and food for a fainily of seven persons ; expenses for fer- 
tilizers and labor, $650. 

In the red lands of Madison, somewhat reduced in fertility, 800 poilnds 
seed (240 lint) is an average yield of best farms. 

Our Marion correspondent, Mr* Kemp, claims, for an acre cultivated 
by Mr. B. T. Peacock, with fertilizers costing $10, 2,700 pounds of seed- 
cotton. 

A farm of 90 acres (two mules) in Merimther yielding a net profit of 
$500, With a product of 35 bales of cotton and 200 bushels of corn. 

The farm said to be the best equipped and most profitable in Bibb 
County is that of Messrs. A. J. Lane and J. G. Evans, having 500 acres 
in cultivation, with equal areas of corn and cotton and 50 acres in small 
grain and truek patches." The soil is a red loam, its natural growth 
black-jack and pine ; and its mode of culture is the " Dickson plan;'' 
The annual product is 150 to 175 bales of cotton and 3,000 to 4,000 
bushels of corn. 

A rather uncommon result in Milton is a product of 1,900 pounds seed 
cotton per acre, on a light, gray Soil, in stubble deeply turned uhder in 
January, with 200 pounds superphosphate iil beddingi This gave $30 
per acre. 

In Mitchell^ the best averages are 400 pounds of lint per acre, 5,000 to 
each mule, and a net profit of $5 per acre. 

Col. David S. Johnston, of Morgan^ gets 400 pounds per acrfe, at a c6st 
of 7 cents, (sold at 10,) making a profit of $12 per acre. His land is sandy 
clay, originally growing oak and hickory, fertilized with 450 pounds 
com^jost horse-manure with 50 pdunds acid phosphate and 300 of eottoin- 
seed. 

A farmer in Murray gets 400 pounds per acre on 100 acres of black 
sandy loain, but cannot tell what profit he makes. 

The greatest yield in Pike was 12 bales on 18 acres, gray surface with 
niulatto stibsoil, fertilized with 100 pounds compost per acre* 

Mr. Lucius Humber, of Stewart, got 84 bales from 120 acres creek- 
bottoms, with six mules, at a cost of 6 cents per potind^ with an aggre- 
gate profit of $1,680. 

In Talboty the best yields are 250 pounds per acre. 

In Taliaferro, the best yield reported is 105 bales on 300 acres. Profit^ 
$450. Mr. Ai^etus Turner^ from 50 acres of ordinary upland, got 13,390 
pounds, and a profit of 25 per cent. 

In Jefferson^ 70 bales on 140 acres, fertilized, with eommon oaltora. 

In Wilcox, 340 pounds per acre oh 20 acres. 

The largest yield in Whitfield is 1,500 pounds seed per acni, withottt 
lertilizers. 

From 45 acres in Walton 40 bales were obtained. 

Small lots in Hiomas have yielded a bale per acre, at great expense 
for fertilizers and cultivation^ Similar results are returned from TertelL 

With three plows, 52 bales were produced on 75 acres of pine-land iti 
Balcer by the Dickson mode. 

Florida. — In Clay County, 4 bales to 8 ^crfes id the largest yield on 
sandy soil with clay subsoiL 

In Oadsden, instances are reported of 600 pounds of lint per acre irlth 
liberal home-made manute and ordinary culture. 

In Hernando, Mr. John B. Gould, white, with labor of his own family, 
made 1^200 pounds seed per acre on 5 acres sandy upland, manured by 
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jpenniDg cattle on groxand. Price, 5 cents in seed or 22J cents lint, sea- 
island cotton. 

One farmejr in Jackson made 62 bales cotton and 300 bushels corn on 
100 aci-CvS hummock-land, highly improved bj horse and cow-manure We 

years. 

Mr. T. F. Johnson, of Jefferson^ with labor of self and son, produced 
IS bales cotton arid 200 bushels corn, with fodder, potatoes^ sirup, and 

other supplies. 

There are a few (jasfes in MUdisoU of 450 t)onnds lint per acre on mi7 

or fertilized land. 

The best results in La Fayette are 500 pounds seed-cotton foiP long 
staple, 1,000 pound for short staple, per acra 

In Suwannee^ 500 short and 300 long staple have been obtsfcined. 

Alabama.— In Bitltockj aii instance is reported of 8 bales on 10 acres, 
with 90 btisheis of cdth planted lii stlterhate rows of If aeres of the sime, 
rilantired with washings from fttdck-yatds. Profits, $268. 

ihe largest yield in Butter Was 300 pounds lint per acre on 40 aeres^ 
sandy loam, ordinary culture. 

In Calhotifij a bale per acre on small lots, With extra paim^ji has been 
obtained. In one instance, 17 b^les to ^0 acres. In coMMOri cultur^^ 
ah average erop is a bale to 3J actes; 

Mr. W. D. Tomlinson, iti Conecuh;, had 800 pounds seed-cdtton (275 
potinds lint) on ohe-quartei' acire sandy loato. 

Mr. Everett Davis, in Cretisliaw^ got 2^400 pounds seed-cotton per a<3re 
on 4 Or 5 acres rich bottom, without manure. 

A bale of 600 pounds on an acre of black loam was made in Dade^ 

The largest crop in Da KM was 800 to 1,000 pounds seed-cotton per 
acre, with Pacific gdanO and stable-manure ; usual culture. 

A farmer in Elmore got 6 J bales on 11 acres river-bottom, with ordi- 
nary culture. 

in Etowah^ 500 lint is frequent on small areas, 1 to 5 acres, with barn- 
yard dnd commercial manures. 

In Geneva, sl bale (500 pounds) per acre h^s been produced on pine land 
well manured. The average is not more than bhe-fottrth of a bJile. 

A vety few farms in Henry averstge 1 to 3 bales pet acre. 

In one instance, in Jefferson^ 1,500 pounds lint per acre on 6 acr^^ 
black land t^ith red clay sitb^oil, msbnujbed with gypstlm and bSrn-^drd 
ihanhre. 

In LauderdaUy in 1876, a few small farms produced 1,400 pounds Be^A- 
cotton pet acre, thdroughiy prepared and highly manured with batn-ydrd 
and leached ashes. Net profit, $25 per acre. 

In Limestone, 1 biile dh 2 stctes. 

Instances iti Monroe Of 700 pounds (seed) per acre are given. 

The best yield per jicre on upland l^andj^ soil, manured with 1 ton 
barn-yarci, and cultivated in ordinary ir^fj in Mori^iifij is 1,340 tiOiitlds 
Of seed-cottoh. 

Nearly a bale per acre on a few acres has been realized in Perry, but 
300 potinds seed is above the usual averag% 

In Saint Clair, 1 bale per acre is sonietinles grown oh small lots of 5 
or 6 acres, onij-half bale pet acre on two fsHgl Mth 100 acres eadh in 
cotton. 

The best yield in Wallcer is 60 bales on ra5 acres sandy soil usual 
ehltnre. 

Mississri*l^i;— 4Ecorn, 13 bales on 25 acres. 

A few small farms in Amite yield 600 pounds lint per acre ; fiOil weO 
prepared and liberally fertilized. 
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On the best creek-bottoms in Carroll three-quarters to 1 bale per acre. 

In Choctaw, 800 pounds seed, with clean culture, may be obtained. 

A small farmer in Chickasaw sometimes makes "by accident'' 1,500 
pounds seed-cotton per acre ; but few large farms make a very close 
approximation to that figure. 

One bale per acre on a few acres is made in Copiah, 

One acre fresh sandy pine-land in Covington^ fertilized with stable- 
manure, realized $55 ; cost of manuring and cultivating, $10 ; gathering, 
68 ; hauling to gin, $3 ; to market, $5 ; total, $26 ; net gain, $29. 

A farm in Be Soto yielded 37 bags pn 40 acres, at a cost of 5^ cents 
per pound. 

In FranJclirij 120 bales on 225 acres black sandy soil. 

In Grenada, 18 bales on 30 acres, common culture. 

In Attala, the best result is 180 pounds per iacre on 8 acres. 

One bale per acre on small farms is sometimes got in Jefferson. 

A farm in Lauorence, but not one producing the best results, yielded 
1,300 pounds lint per acre on 8 acres common soil, giving a profit of $10 
per acre. 

In one instance in Lincoln there was a yield of 1,000 pounds seed-cot- 
ton per acre on creek-bottom three years in culture. 

Our correspondent in Newton knows no man who has ma.de 1 bale to 
3 acres, and not a man who is making any profit. 

In Neshoba, a yield of 2,500 pounds seed per acre is reported on one 
small farm ; fine sandy soil, 5 cultivated with plow and hoe. 

A farmer in Oktibbeha got 100 bales on 200 acres stiff black hummock 
with common culture. 

In Perry, 1,000 pounds seed per acre may easily be obtained in black 
sandy loam, with good preparation, well stirred with cultivator. One 
hand will tend 15 acres cotton ; 5 in corn and pease ; 2 in potatoes and 
rice 5 1 in sugar-cane and sorghum. 

Louisiana. — Mr. Isaac A. Dillard, in Bossier j got 600 bales on 480 
acres in 1875. He had 500 bales in 1876. One tenant got 30 bales on 
20 acres. Clear profit, $15,000. 

Some of the river-fkrms in Caddo produced 500 pounds lint per acre. 

In Claiborncj the highest result on best lands is 1,000 pounds seed-cot- 
ton per acre. 

In Concordia, 400 pounds lint and sometimes 1^ and 2 bales per acre 
are realized. If overflows could be stopped, the parish would be a 
garden. 

In Cameron, 1 bale to IJ per acre, with ordinary culture, is not un- 
common. 

On two farms in JEast Baton Bouge, 1 J bales per acre on 8 or 10 acres 
were obtained on each, on excellent soil, with ordinary culture. 

Some farmers in Grant make 1,200 pounds seed-cotton on hill-land. 
The average is about 500 pounds. 

In La Fayette, 9 bales of 450 pounds on 9 acres black loam, ordinary 
mode but more careful culture. 

A farm in Union produced 250 bales on 200 acres ; product, $15,000 ; 
expenses, $12,000. 

Texas. — In Anderson, SO bales were made on 500 acres dark sandy 
loam, cultivated mainly W blacks, whose labor cannot be intelligently 
controlled. ■ 

In Angelina, a farm owned in New Orleans, and rented to different 
parties, made the best yield. A boy of 12 years made 6 bales on 4 acres 
and another 5 on 4 acres, 
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In Blancoj one-half bale per a^re wa« made on 40 acres stiff black 
soil well cultivated. 

In Brazoria, 500 pounds lint is claimed to be a fair yield ; 750 or more 
often produced. 

In Burleson, 1 J bales per acre are claimed on rich alluvial bottoms of 
the Brazos, bedded in fall and again in spring. 
Average in Cass one-half bale per acre. 

A place in Chambers produced 15 bales (500 pounds) on 14 acres black 
stiff soil. 

In CheroTcee, a case is reported of 115 bales (500 pounds) on 250 acres; 
soil, one-third dark mulatto, one-third stiff red, one-third gray sand; 
profit, 8 per cent, on cost. 

In Collin, a yield is reported of 500 pounds lint on a few acres; common 
soil, but superior culture. 

In Colorado, 500 pounds of lint per acre can be made on best bottom by 
two applicatioos of "dead-shot" worm-poison, but owing to ravages of 
worm 250 pounds of lint is an average. 

The largest farm in Coryell is 500 acres, river-bottom. It yielded half 
a bale per. acre. 

Mr. William Caruth, of Dallas, cultivated 700 acres, black waxy soil, 
broken deep in fall, planted early in April, kept clean by hoe and plow ; 
got 700 bales. Profit, $10 per acre. 

In Denton, many farms of sandy land make one bale per acre. 

On the Brazos bottoms, in Falls, one bale per acre was made on 150 
acres light loamy soil. Profit, $10 per acre. 

Oji a farm in Fayette, one bale per acre was obtained on timbered allu- 
vial soil plowed often. 

A large farm in Gonzales produced 150- pounds per acre on 300 acres 
sandy loam ; ordinary culture. Profit, $1,800. 

In Grayson, the best result is IJ bales per acre. 

In one instance in Hardin 1 bale per acre was realized on 14 acres 
black sandy soil. 

In R&Kiderson, one farm produced 100 bales on 100 acres, cultivated 
with sweeps every 10 days moderately deep. 

The largest yield in Jaclc is one bale per acre, sandy loam. 

In Jasper, 1 j bales per acre can be grown with ordinary culture. 

On a few places in Kerr, seven-eighths of a bale per aqpe on experi- 
mental patches has been made. 

In Liberty, one bale per acre can be made on black sandy land with 
improved seed. 

Mr. F. J. Kally cultivated 20 acres on the Brazos bottoms in McLen- 
nan, and gathered 13,000 pounds of lint. Two hands cultivated the cot- 
ton and supplies of other crops. Cost, including $7 per acre rent, 8 
cents per pound. Other larger farms made over 500 pounds of Unt per 
acre. 

A farm in Palo Pinto made 1 J bales per acre on 75 acres ; $2,000 
clear. 

The largest yield in Parker is 2,000 pounds seed-cotton per acre. 

Two farms under control of our correspondent in Robertson, Mr. H. D. 
Pendergast, each of 100 acres, in cotton, averaged a bale per acre. One 
was leased by a white man, the other by a negro. 

Mr. H. Maxwell, of San Saba, grew 12^ bales (500 pounds) on 7 acres, 
with ordinary culture, but with irrigation. 

The most profitable farm in Smit/i County is that of G. S. Gilchrist, 
producing 93 bales on 220 acres red soil, 190 acres in com, 140 in small 
grains. I^et profits on seven hands, share system, $660; on three 
10 
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hands, rentiug, $337.75 ; on three hands, (two at $12.50 and one at 

$10 per month,) under control of land-owner, $1,202. Total, $2,199.75. 

In Titus^ 26 bales were made on 35 acres, on a sandy loam bottom, 
bedded early in March, subsoiled and rebedded, seed sown in drill, har- 
rowed as soon as up ; in 10 days cultivated lightly with sweep and hilled 
up ; again in 12 days with sweep, then close and deep with bull- tongue ; 
then chop to stand, and sweep till July 20. 

Several farms in Tyler have averaged 1 bale per acre on 10 to 50 
acres, black land and creek-bottom, broken six inches deep and care- 
fully worked with plow and hoe. The usual style is very slovenly. 

The largest yield in Upshur was 1,000 pounds seed per acre on 22 
acres deep sandy loam. *'It costs less to raise cotton at 1^ acres per bale 
than 2f acres per bale.'' 

In Uvalde^ 300 pounds lint per acre may be realized on black sandy 
loam, with flat beds, and thorough and late culture by irrigation. 

The best crop made in Wilson was a little more than three-quarters 
of a bale per acre. 

Arkansas. — In Oakland^ 750 pounds lint per acre on 30 acres rich 
bottom, usual culture, and 30 per cent, of whole crop lost by bad weather. 

In Boone^ a farm produced 1,000 pounds seed per aero on 80 acres of 
light sandy loam. 

The largest yield in Craighead was 1,500 pounds per acre on 150 acres 
dark sandy bottom, with usual culture. 

Our Crawford correspondent, Dr. L. O. White, made three-fourths of a 
bale per acre on 20 acres creek-bottom, sandy loam, cultivated with 
turning-plow, cultivator, and hoe. 

Our correspondent in Conway ^ Mr. N. W. Moore, made 60 bales on 90 
acres in 1876, and in 1875 a bale per acre. Another farm produced 
1,000 pounds seed-cotton, 

A few single acres in Fulton yield 2,000 pounds seed-cotton, and sev- 
eral instances are reported of 1,500 pounds per acre on 5 acres ; soil 
virgin, semi-prairie or upland. 

A farm in Grant, produced 1 bale per acre on 18 acres of sandy loam, 
creek-bottom, with ordinary culture. 

In Independence, 1,200 pounds seed-cotton can be obtained on 1 acre 
upland black soil, known as " manganese land," by the usual mode, but 
with more thorough cultivation. 

Any of the bottom-land farms of Jefferson, if well cultivated, will 
yield a bale i)er acre. 

In Mississsippi County, the largest yield indicated is IJ bales per acre, 
on sandy loam, with some black or buckshot land. 

Mr. George F. Eoselle, in Ferry, made 400 bales on 1,000 acres best 
river-bottom. 

The largest yield in JSaint Francis is estimated at 300 pounds lint per 
acre on dark loam with very little sand- 

A farm in produced 500 bales, or 75,000 pounds seed-cotton, on 95 
acres loam. 

One man in Sevier made 7 bales on 12 acres of sandy land. 
Tennessee. — In Rardeman, 13 bales (500 pounds) were made on 18 
acres. 

A field of 50 acres in Henderson yielded 250 pounds lint per acre, 
black sandy bottom, fertilized with stable-manure. Profits, 4 cents per 
pound. 

The largest yield in Lauderdale is 500 pounds lint per acre. 
Mr. Samuel Ozier, in Madison, got 60 bales from 120 acres. He also 
had 70 acres in com, 1,750 bushels; 120 in wheat, oats, and grass; and 



BEF02T OF THB STATISTICJAN. 



210 bushels wheat, 150 of oats, 10 tons hay ; cured 7,000 pounds pork ; 
kept 76 head stock-hogs, besides cattle; and cleared $1,600. 

in one instance in Maury^ 1,250 pounds seed-eotton were made. The 
seed was rolled land-plaster (50 pounds per acre) and 40 pounds more 
applied as top dressing when the plant was one foot high. It matured 
three weeks earlier than cotton on same soil not plastered, which yielded 
only 300 pounds seed-cotton per acre. 

In Mcl^airy^ there is a product of 1,000 pounds seed-cotton per acre 
on 10 acres sandy upland, manured with stable and lot manure; usual 
culture. 

Missouri. — Our correspondent in New Madrid^ Mr. 0. 0. Thomas, 
made in 1872 1,600 pounds seed-cotton per acre. 
In Scotty 30 bales were last year made on 40 acres. 

VARIETIES OF SEED. 

There is deterioration of seed in unfayorable conditions and unsuit- 
able soils quite as marked in cotton as in other plants. Careleas cult- 
ui'e is the prolific cause of deterioration in the vitality and value of 
every plant grown by the farmer as a crop. Favorable conditions as 
surely secure improvement in seed as improper culture causes deterio- 
ration. So surely does like produce like, that it is always unsafe to pro- 
cure seed for planting from a careless cultivator, and profitable to select 
it from the gin- house of a successful cotton-grower, 

So well known is this principle of vegetable physiology that the 
quest for the best seed has ever been lively and general among intelli- 
gent cultivators. With an active demand, the commercial instinct is 
invoked for a supply, selfishness readily leads to exaggeration, greed 
sometimes oversteps boundaries of fair dealing, and then the doubting 
or suspicious boldly declare all assumptions of improvement shams and 
frauds. Thus, some of our correspondents say, " One seed is as good 
as another." The truth lies between these extremes. There is great 
advantage in a judicious choice of seed. There is no sort so immeasur- 
ably superior as to commaad the preference uniformly of a majority of 
cultivators in all States. It is probable that several kinds may each 
have a locality and soil in which they have been developed and to which 
they are best suited. When a correspondent asserts, as in Washington, 
Mississippi, that ** it is susceptible of proof that all the cotton in this 
county is dwarfing," it is evident that either the seed or the style of 
culture should be changed. Some correspondents in Arkansas reier to 
the practice, which has become a necessity, of obtaining fresh seed every 
few years from that prolific cotton region, the bottoms of *the Arkansas.. 

A careful consideration of the change of seed is therefore one of iht- 
first requisites of wise and skillful cultivation. But credulity should 
never usurp the place of belief in seed improvement, and enthusiasm 
never be allowed to run away with judgment. 

Among the named sorts of general distribution, the Dickson, Peeler, 
Cheatham, Boyd's Prolific, Simpson, and Petit Gulf are prominent. The 
Johnston is found less generally east than west of the Mississippi. The 
Hurlong is frequently a preferred seed from Alabama to Texas. In 
Texas, a sort spelled Shupeck, Schupach, and in more ingenious ways, is 
very generally commended. In Alabaroaand Georgia, many prefer a seed 
called Eamases. In the West, there is a, fancy need known as ''Taylor's 
Silk," and another called ''Matagorda Silk,-' which are occasionally com- 
mended. The Java Prolific is mentioned in Arkansas and elsewhere. 
The South American Champion and many other kinds, with some names 
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evidently synonyms of some already mentioned, are also given as lo- 
cally new-found seeds. 

The Dickson has by far the most general and positive preference, 
though some express their want of faith in its superiority. It is usually 
reported a very prolific cotton, with a strong fiber of good medium 
length. Its originator is one of the very foremost planters of the South 
for uniformly large yield ; and the habit established by generous fertil- 
ization and thorough culture continues its potent influence in all sec- 
tions and soils, just as thoroughbreds among animals exhibit remarka- 
ble constancy of type in their offspring. The Peeler is a cotton of great 
length and fineness of staple, but prolificacy is not so confidently as- 
serted of it. The Cheatham is very highly commended by some, while 
others sneeringly assert that its name is indicative of its quality. As 
in most products of the farm or orchard elsewhere, productiveness, quan- 
tity, outweighs quality in preference for varieties of cotton. 

INCREASE OP AREA IN SUPPLY PRODUCTS. 

From the mass of correspondence asserting a tendency to greater 
variety of crops, especially such as are needed for subsistence, the fol- 
lowing illustrative notes are appended : 

North Carolina.— J^a«/i ; Increase the past year. Farmors commence 1877 with 
more corn, oats, fodder, pork, &c., than for eight years. Profits are increased in pro- 
portion as they raise their supplies; fewer "crop liens" than in 1876. Pasquotank: 
Increase in all field-crops, and a large increase in beef and pork, very much to profit of 
producer. Duplin : Increase in all, especially in small grains, particularly winter oats. 
Pork crop 25 per cent, larger than since 1865. No farmer prospers who does not pro- 
duce his supplies. Most have plenty of meat. Fitt : Growing tendency to raise home 
supplies. Wheat growing in favor. But for cholera for two years ample supply of 
pork would have been cured. Cumberland ; Decided increase in all, ft) great satisfac- 
tion of producers. Chowan : Much increase in com, fodder, pease, and oats. Catawba : 
Increase in all, and a decrease in price from money stringency and not from overpro- 
duction. Camden : All farmers raise their supplies and a surplus of corn, pork, and 
potatoes. Beaufort : Great increase in all. Six years ago thousands of bales of hay 
were imported from the North, now none. Pork imports decreased 50 per cent. Seed- 
oats, all imported formerly ; now many have them for sale. Abundance of beef at 5 
cents per pound dressed. The increase of home supplies has saved us from ruin. 
Eutherford : Abundance of aU. The difficulty is to find market for surplus, having no 
railroads. Warren : Considerable increase in grain and forage, some in beef; would be 
in pork but for cholera. Credit and mortgage system generally abandoned, and the 
rigid economy necessitated by a cash basis working good to planters. Wilson : Yes, 
with a decrease of expenses and increase of profit. Yancey : At a stand-still. 

South Carolina. — Marion: Yes; Home demand not yet supplied, but those pros- 
per most who produce supplies for sale. Marlborough : V^onderful change ; with low 
prices of cotton, will soon make enough to feed all our people ; corn, oats, wheat, pease, 
&c., plenty, and sheep, hogs, &c., increasing. Spartanburgh : No increase. Flour and 
bacon coming in by the car-load from other States. Union : Yes, beyond question. 
Less cotton ; home supplies varied, with continual improvement in condition of far- 
mers. Barnwell ; Real but not great increase since 1870. Clear pront, as it is not at 
the expense of the cotton-crop. Colleton : Increase considerable in corn, oats, pease, 
and fodder ; not much in pork and beef. Edgefield: Marked increase in cerals, espe- 
cially oats, which has reduced expense of raising cotton fully 25 per cent. Fairfield : 
Considerable in corn and oats and some in other grains, with profit to those who raise 
enough for homo use. Pork wiU not grow without a fence law, not to mention thieves. 
Horry : Twenty-five per cent, increase in product of corn in past ten years, and 50 per 
cent, in cotton by ijuproved culture. Georgetown ; Not 10 per cent, of provisions raised 
in county. Live stock decimated by disease and outlawry ; labor stagnant, and 1,000 
acres rice-land idle which was planted last year. Greenville; Little increase as yet, 
but a general determination that there shall be. All agree that it will increase the 
profits of the farm. 

Georgia.— ^afcer ; General increase of provision-crops. No dividends where such 
increase has not been made. Bartow : Two hundred to three hundred per cent, increase. 
Less money made, but less needed, and greater independence. Hard blow on mer- 
chants. Bibb ; FuUy 25 per cent, increase and circnmstances much easier, requiring 
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little aid from factors and otiher outsiders. Camden : In corn, oats, and beef, with 
benefit to producer. Campbell : General increase, especially in sorghum. A firm con- 
viction that it is cheaper to raise supplies at home. Calhoun : Some increase. Those 
who produce home supplies are more independent. Catoosa : Very perceptible, with 
greater independence rather than much money-profit these hard times. The increase of 
manure and improvement of land from pea-crop a substantial benefit. Carroll : Largest 
crop of cereals last year ever made, and bringing only half usual price. Clayton : Those 
prosper best who raise their own supplies. C^ee : For three or four years past less 
cotton and more corn, oats, and pork. Seldom buy western corn and bacon now. 
Decatur : Much increase in corn and oats. Chufa being rapidly introduced. Many 
hogs raised, but beef scarcer and higher priced. Dooly: Considerable. Can be pro- 
duced as cheaply here as in the West, saving freights. Elbert: Increase last year in 
corn and hogs, afterward destroyed by flood and cholera. Emanuel : Great increase, 
and while prices are lower, the producer has plenty for home use. Fayette: Marked. 
Those prosperous who raise home supplies, while the all-cotton policy brings poverty 
and ruin. Forsyth: In corn, oats, wheat, pork, and beef, profits Increased. County 
self-sustaining aa to pork. Gwinnett: General increase, with benefit, though prices are 
.lower. Habersham : Customarily, home supplies are produced first, and cotton extra, 
as a money-crop. Harris : Yes; with wonderful effect in increasing profits of cotton, 
and improving soil by rotation, and increasing independence. Jackson : Yes ; and will 
be still greater this year. Raising of home supplies necessary to the prosperity of our 
farmers. Jefferson : Decided, with growing conviction that home supplies should be 
raised at home. Corn and meat cheaper than since the war. Liberty : Com, oats, and 
pease are considered most profitably in proportion to capital, except rice, which grows 
on naturally rich land. Home supplies increasing, and no prosperity otherwise. lAn- 
coin: Decided, with a saving of large sums formerly sent away for their purchase. 
Macon : None in corn and pease ; much in oats, which promises to be the best crop for 
cheapening mule- feed ; very slight in pork and beef. Mcintosh : Decided, in all. Sec^ 
tion well adapted to stock-raising. Marion : Ten per cent, in corn and pork in 1876. 
Decrease of 25 per cent, in price of corn and 12^ per cent, in pork from January, 1876, 
to 1877, Meriwether : In corn, oats, pease, pork, with increased profit. A more healthy 
condition as to supplies than for ten years. Milton : In corn, 30 per c^nt. ; oats and 
pease, 25 per cent. ; fodder, 50 per cent. ; pork and beef, 10 per cent. No surplus, the 
profit being the saving of purchase from abroad. Mitchell : Oats nearly doubled, and 
most profitable crop, giving fine pasturage for hogs, which must have pasture here. 
Morgan: Near 50 per cent., through fertilizers, cultivation, and good season. Most 
prosperous, those raising home supplies, or a good portion of them. Murray : Increase 
in product, but prices lower and income not larger. Oglethorpe: Great in oats, com, 
pork, and beef, especially in 1876. We have learned that the only key to success is to 
raise supplies. Fortunes have been made by such as do, but none otherwise. Fike : 
Corn, 25 per cent. ; oats, 40. ; fodder, &c., 50; pork, 20; beef, 5; pease, no increase. 
Increase on profit of whole farm not over 10 per cent. Schley : Twenty-five per cent, 
in com ; plenty for first time since the war; sells near towns at 75 cents. Oats, pease, 
and fodder in abundance ; 50 per cent, of a supply of pork, worth 5 to 7 cents. Taking 
all together, they are a surplus ; cotton being profit. Stewart : In a few years cotton 
will be a surplus, when aU wiU prosper. Talbot : One hundred per cent, in corn ; 400 
in oats. Not much change in others, eicex^t, of course, in corn-fodder. Taliaferro : 
Considerable in corn, oats, pease, and German millet. Taylor: At least 25 per cent.; 
the increase of cereals and meat have materially improved the condition of the farmer. 
Terrell : Yes ; with ha{)py effect. In a few years cotton will not be half as much grown. 
Thomas : High prices of guano, provisions, and poor labor makes cotton cost 3J cents 
more than price in home market. Troup : If farms were self-sustaining, ct)tton made 
a profit if sold at 10 cents. Walton : Com and pork were with many to spare, while 
exclusive cotton-growers are always hard up. TFashington : Great increase in profit, as 
they use the same labor which is employed on cotton, but at seasons which do not in- 
terfere. Wilkes : Yes ; increases profits, as it only slightly diminishes cotton. 

Florida.. — Columbia : Increase in oats as laborers abandon farms. Gadsden : Marked, 
with decided decrease in cost of raising. Hillsborough : We propose to produce all sup- 
plies possible, as cotton-culture does not pay. Have introduced fine Berkshire hogs 
from the North. Jackson : Large in oats and pork. Home raising of supplies the secret 
of success. Madison: Yes; the main source of profit. Cotton mostly raised only be- 
cause of the ready money. La Fayette : Some increase in corn, oats, pease, and pork — 
say 5 per cent. — but not enough to meet increasing demand. Orange: In corn and 
Guinea grass. Suwannee : He who produces his supplies makes the money. Santa 
Rosa : Very large, with much addition to home comforts and resources of producer. 
Taylor : Corn, 33 per cent. ; oats, 100 per cent. ; pease, 33 per cent. ; pork and beef, 10 
per cent. Increased profit, 25 per cent. ^ 

Alabama. — Bullock : Decided among small farmers, giving a larger surplus of cotton. 
A large proportion raised by small farmers and thrift following the policy. Butler : 
Greater last year than at any time since the war. Material benefit. Calhoun : Con- 
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siderable for three years past. Little increase in actual cash income, but of pjreat 
benefit indirectly. Conecuh : Marked with great relief to farmer. Pork 6 cents cheaper 
than since 1860. De Kalh : Gradual, and, but for swine disease, profit would be con- 
siderable. Elmore : Thirty-three per cent, since 1809 in corn, oats, pease, pork, and 
beef. Etowah : Manifest, with disposition to still farther increase. Decided benefit, 
and if farmers would raise all at home, cotton, as a surplus, would pay. Geneva : In 
1876 50 per cent, more corn, 10 per cent, oats, 20 per cent, field- pease, than in 1875. 
Price of corn decreased from $1.25 to 62^ cents ; pork, from 10 cents to 7 cents. Farmer 
gets leas money, but has more to sell. Greene : Large in corn and pork, with benefits 
seen by all in reduction of store-bills and cost of living. Country in better condition 
than at any time since the war. Hale : Twenty per cent, more in hogs and cattle last 
year than any year since the war. Henry : Yea ; among good farmers, in corn, poaee, 
oats, pork, and such farmers decidedly more thrifty than exclusive cotton-growers. 
Jackson : In com, pork, and beef. Cotton considered as profitable as any as a surplus. 
Jefferson : Twenty per cent., and it is redeeming our farmers from debt and starvation. 
Lauderdale : Enough for home supply for first time since war, and will place farmers 
in better condition. Winston : Fifteen per cent, increase. Enough corn, beef, and pork. 
Nearly •elf-sastaining. Macon : The increase baa been such as to leave little to buy, 
and there is less stealing and greater production among blacks also. Madison : Con- 
siderable in clover, and, in consequence, more hoga and horses and less corn required 
to feed them. Little increase in com, oats, or peasi^. Monroe: Large, in corn, oats, 
and cant for molasses. Considerable increase in pork, with great advatitago. Morgan : 
Considerable in cereals, hay, &c., and farmers arc in better condition. Perry ; In for- 
age and grain, and the farmers raising thom in better condition than the all-eotton 
men. Pike: Small increase in feed, with very material increase in profit. Russell: 
Most in rust-proof oats ; next in pork. Saint Clair : Marked, and thrift follows the policy. 
No bacon will be bought in 1877 ; does not pay to buy corn and bacon to raise cotton 
with. Sumter: General increase. More hogs killed this winter than since 1861. Con- 
siderable increase in profit. Walker : Only in German millet, pork, and beef ; profits 
in proportion. 

MissLssiPPi. — Attala : GeneTal increase. Withont it would have been staryation. 
Amite : Very great. Many farms producing all home supplies and saving the outgo of 
money. A Icorn : Much in pork. Carroll : Result very favorable, though the policy is 
not established fully yet. Choctaw : Considerable, except in hay , and a growing interest 
in that. Coahoma ; Some in corn, oats, and grasses ; not much in beef, but considerable 
in pork. Copiah : Decrease, with bad effect. Covington : Very decided, with greater 
independence and less debt. DeSoto: In oats, pease, pork; and beef. Those who 
raise plenty have money to lend. Franklin : Those most successful who raise home 
supplies. Grenada : Yes ; and the effect great in diminishing cost of living, giving 
them cotton unencumbered, which can be held for best prices. Lawrence : Yes. Large 
percentage of farmers and hands have com and meat of home raising. Lowndes : Rapid 
increase in hogs, and general disposition to raise home supplies, with very beneficial 
results. Madison : Large in oats, pease, and hay, and much cheaper than formerly. Also 
increase in pork. Neivton : Twenty-five per cent, in corn and oats. Also increase in 
pork and beef. Neshoba : No. Raising of pork and beef for home use increases profit 
about 25 per cent. Oktibbeha : Two hundred per cent, in com, 125 per cent, in oats, 100 
in pease, 500 in pork, 150 in beef. Perry : Attention generally given to lumber-trade. 
Bankin : Notably in red oats, and some in com. 

Louisiana. — Catahoula: Always "to be done,'* but interfered with by overflows. 
Claihorne: Fine increase in oats, pease, pork, beef, and mutton. Almost net gain. 
Concordia : Increase in com, consequently more of everything to eat. Home raising 
of supplies the only key to success. Ea^t Baton Rouge ; Very marked. Especially oats, 
(red rust- proof,) pork, beef^ and mutton. Considerable increase of profit. Jackson: 
Borne increase, with good effect. La Fayette: Some in com, pease, hay, pork, and beef, 
with evident advantage. Union : Very marked. Some planters make all their pork 
and beef. Such generally thrifty, Vermillion: Decided, with condition of thosa 
adopting the plan bettered 200 per cent. Price and profits not affected. 

Texas. — Austin: Steady increase In forage-crops, but pork and beef the reverss. 
Bell : Great in feed, with lower price of pork, but higher in beef. Are only learning 
to feed economically. Bexar : Com, 100 per cent. ; oats, 150. All home supplies raised 
and surplus sold. Hogs shij^ped by rail to Saint Louis. Blanco : Incr<^ase last year, 
but as com is plenty and cheap, it may be neglected again. Corn worth 50 cents. 
Brazoria : None. With the finest country for hog raising, we buy our bacon, and beef 
steadily increasing in price. Brown : Very great ; but prices not lowered, owing to 
immigration. Burleson: Yes; with beneficiau effect. Proceeds of cotton, instead of 
going to pay for home supplies, can be used for improvements, &c. Cherokee: res: 
with favoraiile effect. Nearly all out of debt. Coryell : Very decided, except in beef. 
Farming interest advancing greatl/. Dallas: Great in com and oats; little in pork 
and beef. Corn and oats so low that it did not pay for growing, except with those who 
happened to have cattle or iiogsLto fftttcm. FaHUi Yes; espemallj in pork« General 
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condition mnch more comfortable. Crrayson : Pork on the increase ; price unchanged. 
Beef decreasing ; market advancing. Hays : In oats ; lowering the price of com. Hen- 
derson : No real increase ; county self-suataininlg. Sunt : None. Houston : Some in 
feed-crops ; none in hogs, owing to cholera.. Decrease in beef. Jack: Very great, with 
good prices. Heavy mflai of population. Jasper : Considerable in corn and oats. 
Prices 10 per cent, lower. Kaufman : Yes ; 200 per cent. Profits on the increase this year 
will nearly pay off debts of psist two or three years. McLennan : Real in forage-crops, 
with decrease in profit to producer. Increase in pork, but not to affect market. Great 
reduction in beer. Busk: Real increase, saving money formerly spent for sapplieB. 
Corn-meal 50 cents per bushel, and enough for supply. Last year $20,000 paid for meal 
alone. Smith : It is not in the present generation of this people to change from cotton to 
anything. The Immigration Agency of the International Railroad turn their attention 
to the cotton States, for they want men who will raise cotton to haul off and give them 
bacon and flour to haul back. On the contrary, our country wants or needs western 
men, so called, who will devote their labor to producing home supplies. Bacon can be 
made cheaper in this county than in Illinois, Indiana, or Ohio. Titus : Thirty per cent, 
in com, oats, and pease in 1876 ; plenty to fatten stock and to spare, an^ plenty pork and 
beef ; has been salvation of farmers. One more year of all cotton would have bankrupted 
us. Tyler : Large increase in red mst-p roof oats. Upshur: Oats increasing, and corn will, 
now that cotton does not pay. Experiments are being made with ground-peaee ; cheap 
£U3 sorghum for hoga. Uvalde: Corn has increased 1,000 per c»-nt. since 18(30. Van 
Zandi: Ship 3,000 head of cattle; 12,000 bushels of wheat; 100,000 pounds of hides, 
and some hogs. Wilson : Increase in com and oats has kept price low for corn, 47 
oents; oats, 50. Home supplies of com and beef raised. Cholera unknown. 

Arkansas. — Arkansas : In com and pease, especially pease. Most raise meat enough 
and are looking for some surplus money this year. Craighead : Yes ; and pays bet- 
ter than cotton. Purchasers from Saint Louis now here paying a good price for pork. 
Crawford : A dozen men have adopted policy of raising home supplies, and are bettor 
off than their neighbors, but no general increase. Conway ; Twenty-five per cent, in 
food-crops. Wild-grass giving out ; 50 per cent, more pork and beef than formerly ; 
money kept at home. Crittenden ; Yes ; corn two years ago $1 per bushel ; now 30 
cents ; equal increase in hogs ; and this besides all the cotton that can be gathered. 
When all supplies are raised at home, the farmers will grow rich at once. Dallas : None 
to be relied on as permanent. People in debt must raise cottOQ till they break. Fulton : 
Some ; but prices not much affected ; crops abundant, and farmers generally out of 
debt. Izard: Large in German millet; considerable in oats, and some in pork; not 
enough to affect profits. Johnson : At least 60 per cent. ; giving more money ; greater 
independence ; further increase indicated. Mississippi : Eighty per cent, more pork and 
com than seven years ago ; 90 per cent, hay ; 80 per cent, more oats and fodder ; corn 
and pork 75 per cent, Id'wer, and plenty on hand for 1877. Prairie : Corn enough and to 
spare ; also beef ; a few farmers raising pork to sell, getting 7 cents, and much more pros- 
perous than all-cotton men; raising wheat and all supplies. Saint Francis : Corn-crop 
of 1876 nearly double 1875 ; no market, and consequently less to be planted this 
year. Scott: Yes; and it slightly decreases protits of producer. Van Bur en : Yes; 
entirely self-sustaining, and export meal, flour, pork, and beef, and great bulk of cot- 
ton clear profit. White: Much, owing to immigration from North. Woodruff: Effect 
80 favorable, that those producing home supplies will continue to do so. 

Tennessee. — Bedford : Yes ; and increased thrift invariably follows, especially 
where stock-feeding is practiced, Gibson : Very marked, with great benefit. For the 
first year in several, corn, pork, and beef have been sold beyond home consumption. 
Hardeman : In corn, pease, pork, sorghum, and nearly enough. Generally in debt, but 
in a fair way to prosper by raising home supplies. Hickman: Decided, in com, hay, 
pork, and beef. Slany going into stock-raising exclusively. Lauderdale : In pork and 
beef, with lessened profits. Maury : Considerable in grass and clover. Enough pork 
and a large surplus of beef. McMinn ; All farmers try to raise home supplies. Mo- 
Nairy : Very considerable in nearly all, especially pork and hay. Sumner : In pease, 
hay, cattle, and sheep. Decrease in corn, oats, and bogs. Weakley: Com and pease for 
stock-feeding. The latter is a good fertilizer as well as feed. 

SUMMARY OF RESULTS. 

The foUowiDg are the more prominent facts indicated as the result of 
this iQvestigation : 

1. The area in cotton is rapidly extending west of the Mississippi upon 
new and fertile soils ; the fields of the large plantations in the old plant- 
ing States are only partially occupied, and in smaller proportion by cot- 
ton than formerly. It is less than in ISGO, but includes about eleven 
and a half million acres in round numbers. 
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2. The relative proportion of corn and other supply crops to cotton is 
increasing in all the States. The estimated proportions are 41 per cent, 
for corn, 34 for cotton, and 25 for all other cultivated crops. 

3. On nearly half the cotton area of the Atlantic States fertilizers are 
regularly applied j in the remaining States east of the Mississippi a 
greater economy of cotton-seed and lot-manures i-s practiced and a few 
experiments made with commercial fertilizers, but the crop is grown 
mainly without any attempt at fertilization ; and beyond the Mississippi, 
with occasional exceptions, no manures are used. There is a strong 
tendency to the use of commercial fertilizers, mainly in connection with 
composts of home material, such as cotton-seed, animal-manore, marl, 
forest-refuse, &c. 

4. There is gradual improvement in culture, rather in thoroughness 
than in change of mode, a deeper preparation, with a lighter and more \ 
frequent after-culture. This improvement is not general, and is no- 
where sufficiently developed. Improvement in implements is more 
marked, but by no means universal ; and it is most observable in dis- 
tricts in which white labor is in largest proportion. 

5. The size of farms is diminishing. Between 1860 and 1870 the num- 
ber of farms of 100 acres and upward decreased in every cotton State 
and those of less than 100 increased, the redaction in one case being 22 
per cent, and the increase in the other 35 per cent. This movement is 
still progressing, the largest ratios of increase of small farms being in 
South Carolina, Louisiana, and Florida. 

6. The rates of wages paid for labor is higher in Texas than in 1867, 
about the same as at that date in the Carolinas, and lower in the other 
States. The reduction is less in Alabama and the Mississippi Valley 
than in Georgia, it ranges from $101 in South Carolina to $145 in 
Arkansas for a " full hand" per annum, with rations. The share system 
still predominates over wages. Contracts vary widely in details, but 
are most generally based upon the following equivalents : Bare labor, 
one-fourth of cotton in rich land, one-third in pool* soils; labor and 
rations, one-half as a general rule, four-tenths in some very productive 
lands ; labor, rations, stock, and supplies, two- thirds to three-fourths of 
the product. 

The proportion of white labor is increasing, producing now in some 
cases one-third to four-tenths of the crop. It predominates in Texas 
and in Arkansas. 

7. One in twenty of the freedmen are cultivating lands of their own. 
The largest proportion is found in Florida — one in twelve. 

8. The average. cost of the crop of 1876 is made 9^ cents per pound, 
and the price received 9 cents. The net profit is about $11,500,000, 
not quite G per cent, of the gross receipts, which amount in round num- 
bers to $205,000,000. The average profit is about $2.60 per bale. 
Texas has the largest margin of profit, 11 mills per pound ; Arkansas, 
9 ; Alabama, owing to a poor crop, the least, 2 mills ; in most of the 
other States, 5 mills. 

9. The varieties of seed having the widest popularity are the Dickson, 
Peeler, Cheatham, Boyd's Prolific, Simi)son, and Petit Gulf. 

10. Testimony is almost universal to the superior economy of pro- 
ducing home supplies, a wider range of production, with cotton as a 
surplns product. 



/ 
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SUGAR PRODUCTION. 

The sugar supply of this country is becoming a matter of great im- 
portance. With increase of population there has also been a tendency 
to a larger consumption per man. In times of low prices we consume 
40 pounds to each inhabitant, besides a large supply of saccharine mate- 
rial in the form of molasses of cane and sorghum, sugar and sirup 
from maple, not to mention glucose from corn and other products, which 
may to a limited extent take the place of cane-sugar. The advance in 
price, and probably the hard times, have checked consumption, so that 
but 638,000 tons only have been taken for consumption the past year 
in the Atlantic ports, against 710,000 in 1874. There was a deficiency 
in the world's production of cane-sugar in 1875 of 200,000 tons, in part 
made up by increase of 171,738 tons of beet-sugar ; but by the shrinkage 
of the beet-sugar crop of 1876 a marked rise in price was induced. The 
commercial estimate of the supply of the past year is as follows : 

Tons. 

Cane-sugar, domestic and foreign 638, 369 

Cane-sugar received on the Pacific coast 28, 300 

Cane-sugar made from molasses 43, 600 

Maple-sugar J3,000 

Domestic beet, sorghum, &c ■ 2, 000 



Taken for consumption in 1876 725, 269 

Taken for consumption in 1875 * 773, 002 

On the basis of a population of 45,000,000 the consumption would be 
36 pounds to each in 1876, and 38 for the population of 1875. The sugar 
supply of the commercial world in 1875 was 3,457,023 tons, of which 40 
per cent, was beet-sugar made in Europe. Cuba produced one-third 
of the cane-sugar ; the other West India islands, and Brazil, Java, and 
Mauritius, are all prominent sources of supply. The following is an 
estimate from high authority of the quantities produced of both kinds 
in 1875: 

Cane-sugar, 

Tone. Tons. 



Cuba 700,000 

Porto Rico ^ 80,000 

British, Dutch, and Dauish West 

Indies 250,000 

Java 200,000 

Brazil 170, 000 

Manila 130,000 

China 120, 000 

Mauritius 100, OUO 



Martinique and Guadaloupe 100, 000 

Louisiana 75,000 

Peru 50, 000 

Egypt 40,000 

Central America and Mexico - 40, 000 

Reunion 30,000 

British India and Penang 30, 000 

Honolulu 10,000 

Natal 10, 000 

Australia 51,000 



Total tons -w 2,140,000 

Beet-root sugar. 

Tons. Tons. 

German Empire — - 346,646 j Austria and Hungary 153,922 

France 462, 259 Belgium 79, 796 

Russia and Poland 245, 000 | Holland and other countries 30, 000 

Total tons 1,317,623 
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The cost of these sweets is a serious burden upon the country. We 
have the soil to produce a full supply either of cane or beet sugar and 
laborers suffering for work, and measures should be taken for a rapid 
increase of home production. The details of cost of the sugar used in 
this country, subject to a slight reduction from re-exportation, are thus 
given in the statistics of the customs receipts : 

Fiscal year of 1876. 



Sugar, brown pounds . . 1,4^4,254,663 $55,702,903 

Sugar, refined pounds . . 19,931 1,685 

Molasses gaUons.. 39,026,200 8,157.470 

Melada,8irup, &o , ....pounds.. 79,702,878 2,415,995 

Candy, &o pounds.- 87,955 18,500 



66,296,563 

Fiftcal year of 1875. 

Sugar, brown pounds. . 1,695,726,353 $70^015,757 

Sugar, refined pounds.. 15,251 1,202 

Molasses gaUons.. 49,112,255 11,685,224 

Melada pounds.. 101,768,386 3,313,597 

Candy pounds.. 76,816 16,737 



85,032,517 

The average cost of the brown sugar of 1875 at the foreign port of 
shipment was cents per pound ; of that of 1876, 3^ cents. 

Since June 30, 1876, the price has materially advanced. The amonnt 
received in the quarter ending December, 1876, is 198,318,913 pounds, 
costing 4.6 cents per pound, or 17 per cent, advance over the average of 
the previous fiscal year. This was caused by the shortage of beet-sugar. 
Analyzing the receipts of that year, we find that the highest prices are 
paid for imports from the Sandwich Islands. The sugar of British 
Guiana, Cuba, and the Dutch West Indies, respectively, come next in 
order of value per pound. 

The following table shows the sources and values of the importation 
of the past year j the remainder, which is but 3 per cent, of the whole, 
comes from 21 other nations : 



Cons tries. 


Qnantity. 


Yfilnt. 


Price 
per 
pound. 




Founds. 
1, 008, 413, 671 
110, 445, 708 
70, 155, 045 
49, 687. 265 
40, 010. 416 
26, 187, 830 
23,212, 168 
21, 865, 691 
20, 978. 374 


$41, 039, 048 
3, 572. 400 
2,610. 418 
1, 751. 478 
1, 329, 938 
1, 052, 953 
844, 144 
912, 101 
1, 051, 987 


4.06 
3.23 
3. 72 

aS2 

4.02 
3. 63 
4.17 
5.01 



















The following statement gives in detail the amount of domestic and 
foreign sugars taken annually for consumption since 1860, the im- 
ports minus the small quantity re-exported, exclusive of those on the 
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Pacific coast, and the fluctuating proportions of domestic to foreign 
supply : 



Tears. 


Total con- 
snmption. 


Imported. 


Domestio. 


Proportion 
of domes- 
tio. 


Increase in 
consnmp- 
Uon. 


Decrease in 
consump- 
tion. 




Tons. 
415, 281 
363. 819 
432. 411 
284. 308 
220,660 
350. 809 
391, 678 
400. 568 
469, 533 
492, 899 
530, 692 
633, 314 
637, 373 
652,025 
710. 369 
685, 352 
638,369 


Tons. 
296, 250 
241. 420 
241, 411 
231, 398 
192, 600 
345, 809 
38;<. 178 
378, 068 

446, 533 

447, 899 
483, 892 
553, 714 
567, 573 
592, 725 
661, 869 
621, 852 
561,369 


Tons. 
119, 031 
122, 399 
191, 000 
52,910 
28,000 
5,000 
8, 500 
22,500 
23,000 
45, 000 
46,800 
79,600 
69, 800 
59, 300 
48, 500 
63,500 
77,000 


Perct. 
28.6 
33.6 
44.1 
18.6 
12.7 
1.4 
2.1 
5.6 
4.9 
9.1 
8.8 
12.5 
10.9 
9.1 
6.8 
9.2 
12 


Per ct. 


Peret. 
3.68 
19.39 








1&85 




34.26 
SS.38 






58. 98 

11. 65 
2.27 

17.21 
4. 97 
7, 66 

19. 33 
0.64 
2.29 
a 95 










1868 




1669 




1870 




1871 




1872 




1873 








1875.... 


3.52 
6.85 


1876 .-. 









The foregoing figures do not include the cane-sugar consumed on the 
Pacific coast, all of which is Imported. The reported consumption, as 
ascertained by commercial statistics at San Francisco, was a little above 
30 tons in 1873 and 1874, and about 27 tons in 1875. 

The statistics for the consumption of cane-molasses in the same years 
are as follows : 



TMffS. 


Total con- 
Bomption. 


Imported. 


Domestio. 


Proportion 
of domes- 
tic. 


s ^ 

% ^ • 

£ p S 
o 


Decrease in 
consump- 
tion. 


1860 


Oallons. 
47, 318, 877 
40, 191, .556 
6i, 668, 400 
37, 569, 088 
3 J, 410, 325 
35, 185, 038 
45, 140, 110 
49, 776, 465 
55, 957, 969 
54, 361, 092 
49. 323. 171 

52, 005, 784 

53, 695, 203 
51, 485, 526 
48. 206, 257 
58, 608, 734 
48, 809, 504 


Oallons. 
28, 724, 205 
20, 383, 556 

25, 650, 400 

26, 569, 088 
28. 582, 325 
34, 335. 038 
43, 840, 110 
46, 776, 465 
52, 587, 069 
47, 961. 092 
42, 723, 171 
41. 165, 784 
42, 995, 203 
41, 985, 526 
39, 506, 257 
46,418, 734 
36, 459, 504 


Oallon% 

18, 594, 672 

19, 808, 000 
37. 018, 000 

11, 000, 000 
3, 828, 000 

850, 000 
1, 300, 000 
3, 000, 000 
3, 370, 000 
6, 400. 000 
6. 600, 000 
10. 900, 000 
10. 700, 000 
9. 500, 000 
8, 700, 000 

12, 190, 000 
12, 350,000 


Perct. 

39.3 
49.2 
59 

29.2 
11.8 

2.4 

2.8 

6 

6 

11.7 
13.3 
20.9 
19.9 
18.4 
18 

20.8 
25.3 


Perct. 


Perct. 
12.79 
15.06 


1861 




1862 


55.92 




40 

13.73 




"'"8.'56' 

2a 29 
10. 27 
12. 41 




1866 




1867 










2.85 
9. 26 


1870 




1871 


5.56 
3.13 


1872 




1873 


4.11 

6.36 


1874 






21.57 




16. 71 







SUGAR-PRODUCTION IN THE UNITED STATES. 

Sugar-cane is said to have been brought into Louisiana from San 
Domingo by the Jesuits in 1751, and that sugar was first manufactured 
about 1764. Accounts of the progress of this industry under Spauish 
rule are conflicting. After the cession of Louisiana by France, in 1803, 
circumstances were more favorable to the production of sugar, but the 
annual product has fluctuated greatly, as shown in the following table, 
which has for its authority M. Boucheroa, the sugar statistician of 
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Louisiana, which, however, differs slightly from his table published in 
our report of 1873 : 



Tears. 


Hogsheads. 




Hogshoads. 




Hogsheads. 




30, 000 
32, 000 
30, 000 
45. 000 
71, 000 
88, 000 
48, 000 
70, 000 
75, 000 

100, 000 
30, 000 
70, 000 
65, 000 
70, 000 

115, 000 
87, 000 
90, 000 




140, 000 
100, 000 
200, 000 
186, 000 
140, 000 
240, 000 

220, 000 
247, 923 
211. 201 
236, 5^1 
321, 934 
449, 324 
346, 605 

221, 427 
73, 296 

279, 697 
368,296 




221, 840 
228, 753 
459, 410 
76, 801 
10,387 
18, 070 
41,000 
37, 647 
84, 256 
87, 090 
144, 881 
128, 461 
108,520 
89, 498 
116, 867 
144, 146 
169, 331 








1 






1826 












1828 






1829 






1832 


1849.... 




1833 


1850 


1868 


1834 


1851 


1869 


1835 


1852 




1836 


1853 


1871 


1837 


1854 


1872 


1838 


1855 


,1873 


1839 


1856 


1874 


1840 


1857 




1841 


1858 











The crop of sugar produced in Louisiana during 1876-77 amounted to 
169,331 hogsheads, or 190,672,570 pounds net, according to the census of 
Mr, Louis Boucherau, against 144,146 hogshead, or 163,418,070 pounds 
net, in 1875-^76, an increase of over 16 per cent. Of the total product, 
40,768,140 pounds were clarified sugar, produced from the juice by 
vacuum-pans, against 31,717,710 pounds produced by this process the 
previous year, an increase of nearly 29 per cent. This kind of sugar, 
which does not include brown sugar refined, was produced by 65 special 
factories using the vacuum-pans, an increase of 8 factories over the pre- 
vious year. By the old process of open kettles or open pans the prod- 
uct was 149,904,430 pounds, against 131,700,360 pounds the previous 
year, an increase of nearly 14 per cent. The number of sugar-houses 
using the old process was 975, an increase of 42. The vacuum-pan pro- 
duction is then increasing at a far more rapid rate than that by the old 
process. 

The quantity of molasses produced the last season was 12,024,108 
gallons, or 71 gallons tor each hogshead of sugar ; during the previous 
season the product was 10,870,546, or 75 gallons per hogshead of sugar. 
The number of gallons produced by the 65 factories using vacuum-pans 
was 1,876,436, or 59 gallons per hogshead of clarified sugar; in the 
previous season the number of gallons produced was 1,525,662, or 57 
gallons per hogshcrid of clarified sugar. The quantity of molasses pro- 
duced by sugar-houses using the old process was 10,147,672 gallons, or 
76 gallons for each hogshead of brown sugar; the previous year the 
product was 9,344,884 gallons, or 82 gallons per hogshead of brown 
sugar. 

The table below will give the general statistics of sugar- production 
in Louisiana for the last nine years. In 1868 the number of acres of 
cane actually ground for sugar was 63,199, and the average product per 
acre was 1,504 pounds of sugar, and 80 gallons of molasses. In that 
year 8,000 acres of cane, for various reasons, were left uncut, and con- 
sequently lost. In 1870 the number of acres cut was 151,876, and the 
average product per acre 1,112 pounds of sugar and 68 gallons of 
molasses. The number of acres in the four subsequent years is not 
given; there was some increase on the whole in 1871, but in 1874 quite 
an amount of sugar-land was diverted to rice and other cultures. The 
largest number of sugar-houses, 1,224, was in 1871, but gradually de- 
clined to 982 in 1875, with a considerable increase in 1876. The later 
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reports contain fuller statistics, especially of acreage, showing tlie num- 
ber of acres cut and ground at 91,761 inlSTS, and 104,944 in 1876. The 
sugar product averaged 1,782 pounds per acre in 1875,and 1,817 in 1876 j 
molasses product 118^ pounds per acre in 1875^ and 114 in 1876. 



Tear. 



Sagar-honses— 



o 
H 



Poands of engar produced. 



11 
M 



q tJCfl 



Molasses pro- 
dnced. 



S3 



1868.. 
1869.. 
1870.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1876.. 



673 
817 
1, 105 
1,224 
1, 181 
1, 080 
1, 000 
982 
1, 040 



540 
664 
637 
907 
889 
856 
776 
754 
786 



133 
153 
268 
317 
292 
224 
224 
228 
254 



567 
683 
868 
946 
920 
857 
775 
755 
781 



81 
05 
114 
120 
117 
112 
113 
129 



81, 506, 093 



13, 545, 132 



147, 562, 588 
126, 649, 952 
108, 501, 004 
88, 058, 278 
110, 856, 363 
131, 700, 360 
149, 904, 430 



21, 346, 004 
20, 256, 173 
16, 845, 489 
15, 182, 841 
23, 648, 328 
31, 717, 710 
40, 768, 140 



95, 051, 225 
99, 452, 946 
168, 878, 592 
146, 906, 125 
125, 346, 493 
103, 241, 119 
134, 504, 691 
163, 418, 070 
190, 672, 570 



6, 081, 907 
5, 724, 256 
10, 281, 419 

10, 019, 958 
8, 898, 640 
8, 203, 944 

11, 516, 823 
10, 870, 546 
12, 024, 108 



72 
65 
71 
78 



75 
71 



While the coast counties of Texas afford a productive field for sugar- 
extension, and most of Florida, especially the rich undrained (at 
present) and cheap lands on the Gulf coast in Western Florida, is well 
suited to sugar culture, the principal sugar-production is still confined 
to Louisiana. There is some cane grown for local use in the form of sirup 
in all of the Gulf-coast States, and a few hogsheads of sugar are an- 
nually made. In the future of this industry, with the aid of central 
factories, equipped with the best machinery, surrounded by laborers on 
small farms who shall plant such patches of cane as they can cultivate 
and sell to these factories, the possibilities of rapid increase in produc- 
tion are very hopeful. The great mass of laborers are poor and cannot 
equip such a factory, or even find means to establish a co-operative fac- 
tory, but they can cultivate each ten or twenty acres of cane, just as 
they now grow a little cotton and pay toll for ginning and baling at a 
neighboring gin. Land is abundant and cheap, and every man who has 
a spark of energy or ambition cannot be restrained from the location of 
a home. On this account it is impracticable to extend sugar-growing 
on the old system. The adoption of this plan, which requires systematic 
effort for the establishment of factories as a prime requisite, with an 
understanding and contracts with the prospective cane-growers, ought 
to secure a rapid enlargement of our sugar productions, a corresponding 
reduction of the importation, and aij annual saving to the country of 
millions of dollars. 

BEET-SUGAR. 

In the United States, beet-sugar production is scarcely yet past the 
experimental stage, out of which, in Europe, success only emerged after 
long trial and repeated reverses and failures. There, while the industry 
was struggling for an assured foothold, successor failure depended much 
upon legislation 5 but here the chief cause of many failures in first at- 
tempts has been a want of practical knowledge and skill in a business 
new to the agriculturist and manufacturer. Prominent among early at- 
tempts in this country which have not been crowned with ultimate suc- 
cess, except in the way of developing mistakes for later attempts to 
shun, were one in Hampshire County, Massachusetts, about the year 
1837 } one in Livingston County, Illinois^ inaugurated in 1863, and trans- 
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ferred to Stephenson Coontj in ; and one in Fond du Lac County, 
Wisconsin, in 1867. The superiiitendent of the last-named enterprise 
was Mr. A. Otto, who had had experience in the manufacture of beet- 
sugar in Germany. In the spring of 1870, he, with the beet-sugar inter- 
ests which he superintended, removed to Alameda County, Calilornia, 
and became a constituent part of the Alvarado Beet-8ugar Company, 
Mr. Otto being the superintendent. He was subsequently transferred 
to the superintendency of the beet-sugar works now in successful oper- 
ation at Soquel, Santa Cruz County. 

The State Agricultural Society of California reported, In 1874, that the 
production of beet-sugar in the State amounted, in 1870, to 500,000 
pounds 5 in 1871, to 800,000; in 1872, to 1,125,000; 1873, to 1,500,000. 

The product of beets reported for 1873 was 10,073 tons. Contracts for 
1877 have been made for beets at $4 per ton. 

A beet-sugar enterprise was conducted for sev(^ral years in Sacramento, 
California, but its apparent success has not established the manufactory 
as a permanepcy. Its machinery, costing in Germany $100,000, is for 
sale, it is reported, at $45^000, and will probably be set up at some other 
point in California. 

soBanuM. 

The value of sorghum is scarcely realized by the general public. It 
has fluctuated in production, and the expectations of some concerning 
sugar from it have not been met ; still it is increasing in area in many 
of the States, while decreasing in others. In a State not in existence 
when sorghum was introduced into this country, Kansas, the production 
of sirup has attained a volume equal to one-third of the entire yield 
reported by the census of 1860. 

From small beginnings, with various local fluctuations, but with a 
steady advance in the knowledge of its culture, soil required, and best 
processes of manufacturing, its culture has extended over large portions 
of the country and become one of our important industries. The aggre- 
gate of sirup reported from the census of 1860 was 6,749,123 gallons. 
The first State in production was Iowa. It reported l,211,51^i gallons, 
followed by 881,049 in Indiana, 806,689 in Illinois, 706,111 in Missouri, 
779,076 in Ohio, and 706,663 in Tennessee. For the census of 1870 the 
aggregate was 16,050,089 gallons. Indiana reported 2,026,212; Ohio, 
2,023,427 ; Illinois, 1,960,473 ; followed in the order of decrease by Ken- 
tucky, Missouri, Tennessee, Iowa, and West Virginia. Iowa, the first 
in production in 1859, but the seventh in 1869, returned 1,218,636 gal- 
lons, an advance only of 7,124. But the State census of 1867 gives for 
1865 an area of 21,452 acres, producing 1,436,605 gallons; and for 1867, 
25,796 acres, producing 2,094,557 gallons. The State census for 1875 
gives, for 1874, 15,768 acres, yielding 1,386,908 gallons. 

The definite statistics for the State of Ohio, annually published since 
1861, afford a fair illustration of the gradual advance in production up 
to about 1866 and the subsequent gradual decline throughout the sec- 
tion between the Ohio and the Missouri, and including the State of 
Missouri. The production in Ohio for the years named was as follows : 



Years. 


Acres. 


Sugar. 


Sirup. 






PouTids. 


Oallong. 


1862 


30, 872 


27, 486 


2, 696, 159 


1863 


31,255^ 


27, 359 


2, 347, 678 




29,392 


41, 660 


2, 609, 728 


1865 


37, 042 


56, 066 


4, 003, 754 


18«6 


43, 101 


102, 313 


4, 629, 570 




17, 804 


20, 094 


1, 255, 807 


1868 


25,257 


28,668 


2. 004, 055 



Years. 



1869, 
1870 
1871, 
1872 
1873, 
1874 
1875, 



Acres. 



53, 317 
23, 450 
23, 072 
12, 932 
9, 426 
12, 108 
13, 144 



Sugar. 



Pounds. 
27, 048 
2i,9S8 
23, 505 
34, 599 
36, 846 
36, 410 
21, 768 



Sirup. 



GaUona. 

1, 683, 042 

2, 187, 673 
1, 817, 042 

968, 130 
692, 314 
941, 510 
923, 106 
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In the Ohio Valley there has been a tendency to decrease in area of 
sorghain since 1869, while there Las been a marked increase in the 
South and west of the Missouri. For fourteen > eMrs, ending with 1875, 
the average product of sirup in Ohio has been 2,054,605 gallons, a little 
more than the crop of 1869 ; the average area is *J5,868 acres, and the 
yield 79.4 gallons of sirup and U3d pounds of sugar per acre. 

As an illustration of the increase in new Western States, the product, 
in 1875, in Kansas is reported as 2,542,512 gallons; in 1869, by the 
census returns, 449,409 gallons. The crop of 1875 was produced on 
23,026 acres; average per acre, 110 gallons. 

Georgia reported the same year 15,905 acres, yielding 73 gallons per 
acre, or 1,161,065 gallons, averaging 66 cents per gallon, and estimated 
to cost 28 cents per gallon. A larger quantity of sirup is extracted as 
experience is acquired aud processes improved. 

As an estimate for twenty-one years since the introduction of sorghum, 
11,000,000 gallons of sirup per annum might approximate the product. 
At an average value of 65 cents, (it is less now,) the value of the annual 
product would be $7,150,000. The sngar of sorghum is a small item, 
yet in fourteen years, in Ohio alone, it amounts to 506,000 pounds. In- 
cluding sugar and forage, the annual value must be not less than 
$8,000,000, and the aggregate value $168,000,000 since its introduction 
by the Department of Agriculture. 

MAPLE-SUGAR. 

In sections where the rock-maple prevails the manufacture of sugar 
and sirup from it is a remunerative adjunct to other farming industries. 
The season of manufacture — beginning where winter ends and ending 
before the ground is sufficiently thawed and settled for " spring work'' 
proper to begin — occupies a period in which little other farm- work can 
be pursued. The apparatus for collecting the sap and manufacturing 
involves a very small investment. The fuel consumed is usually on the 
ground, consisting of the prunings of the maple grove, which is bene- 
fited thereby; and within a month or six weeks from the time the proc- 
ess of production begins the farmer may have the cash in hand for his 
surplus product, and that at a season when he rarely has other cash 
productions to dispose of. 

Vermont has probably given more attention to the development of 
this industry, and been more on the alert to discover and promptly 
adopt improved processes of manufacture, than any other State. As a 
consequence, it has made large relative gains on other States having 
like resources. Though among the smallest in productive area, at the 
last census, in the amount of sugar produced, it had outstripped all 
others, exceeding New York, the next highest, by 2,202,262 pounds. 
Estimating the product of that season at 10 cents per pound for sugar 
and $1 per gallon for sii'up, the value of the crop would be $901,453. 
Except the labor of the ordinary force on the farm, at the most imprac- 
ticable season for other farm-work, the outgoes are so small, that at least 
90 per cent of this gross sum is net income, earned, as it were, inciden- 
tally, w hile waiting for the frost to come out of the ground. It is not 
strange, therefore, that the beautiful rock-maple "orchards," which em- 
bower the declivities and crown the hill-tops of this agricultural State, 
" are often held at a higher value than other 'land covered with hard- 
wood timber or land under cultivation." 

Maple-sugar production is mainly limited to the States named below, 
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and the returns for quantities of sugar and sirup produced in each cen- 
sus year of the last three completed decades are as follows : 







Sugar. 






Simp. 




states. 




























1870. 


1860. 


loou. 




loou. 






' Pounds. 


Pounds. 


Pounds. 


OcUlons. 


Oallons. 


GalUms. 


136, 873 


134, 195 


248, 904 


10, 378 


20, 048 


8, 354 


Tnflianft ............. 


1, 332, 332 


1, 541, 761 


2, 921, 192 


227, 880 


292, 908 


180, 325 




146, 490 


315, 436 


78, 407 


9, 315 


11, 405 


3,162 




269, 416 


380, 941 


437, 405 


49, 073 


140, 076 


30, 079 


Madiie .................. 


160, 805 


306, 742 


93, 542 


28, 470 


32, 679 


3,167 




399, 800 


1, 006, 078 


795, 525 


2, 326 


15, 307 


4, 693 




1, 781, 855 


4, 051, 822 


2, 439, 794 


23, 637 


7g, 998 


19,823 




210, 467 


370, 669 


2, 950 


12, 722 


23, 038 






116, OSO 


142, 028 


178, 910 


16, 317 


18, 289 


5, 636 


New Hampshire 


1, 800, 704 


2, 255, 012 


1, 208, 863 


16, 884 


43, 833 


9, 811 


New York 


6, 692, 040 


10, 816, 419 


lo) 357| 484 


46, 048 


13l] 843 


56', 539 


Ohio 


3, 469, 128 


3, 345, 508 


4, 588, 209 


352, 612 


370, 512 


197, 308 


Pennavlvaiiia 


1, 545, 917 


2, 767, 335 


2, 326, 525 


39, 385 


114, 310 


50, 652 




134, 968 


115, 620 


158, 557 


4, 843 


74, 372 


7, 223 


■Vermont , 


8, 894, 302 


9, 897, 781 


6, 349, 357 


12, 023 


16,253 


5, 997 




245, 093 


938, 103 


1, 227, 665 


11, 400 


99, 605 


40, 323 




490, 606 






20, 209 






"Wisconsin 


507, M2 


1, 584, 451 


610, 976 


31, 218 


83, 118 


9,874 




28, 443, 645 


40, 120, 205 


34, 253, 436 


921, 057 


1, 597, 569 


106,782 



The total product of maple-sugar reported for the census of 1840 was 
35,105,705 pounds. The proportions of sugar and sirup manufactured 
vary considerably from year to year, but, so far as indicated by the above 
table, it appears that in Illinois, Indiana, Maine, Missouri, New Hamp- 
shire, and Ohio about one-half of the product in weight and value is in 
the form of sirup. In Kentucky the proportion of sirup is consider- 
ably greater, while in Vermont it is much less. The Massachusetts 
census for 1875 reports the value as well as the quantity of both sugar 
and sirup : the former averages 11.3 cents per pound ; the latter, $1,183 
per gallon 5 making 1 gallon of sirup very nearly equal in value to lOJ 
pounds of sugar. If we estimate 10 pounds of sugar as the average 
equivalent for 1 gallon of sirup throughout the country, the production 
of the leading States reported in 1870, reckoned in pounds, is as follows: 
Vermont, 9,014,532 ; New York, 7,15:3,520 ; Ohio, 6,995,248 ; Indiana, 
3,611,132; New Hampshire, 1,969,544; Pennsylvania, 1,939,767. The 
total products returned in 1870 and 1860, estimated in the same way, are 
equivalent, respectively, to 37,654,215 and 56,096,095 pounds. 

According to a statement in the Agricultural Report by the Commis- 
sioner of Patents in 1853, (p. 234,) in 1811, while Vermont produced only 
1,200,000 pounds, Kentucky produced 2,471,647, and Ohio 3,033,806. 

The principal official State returns forwarded to this Department since 
the last national census are as follows : Massachusetts reported in 1875 
1,082,202 pounds of maple-sugar, valued at $123,013, and 23,015 gallons 
of sirup, valued at $27,235. In Michigan the quantity returned for the 
national census of 1870 was 56 per cent, less than in 1860 ; but 4,319,793 
pounds were returned for 1874, exceeding the product of 1860 by 6.6 per 
cent. In Minnesota the State return for 1870 was considerably larger 
than that reported for the national census, being 231,602 pounds of sugar, 
and 17,394 gallons of sirup. In 1871 the sugar product was 141,982 
pounds ; sirup, 22,923 gallons. The average annual product for the next 
three years was 160,275 pounds and 17^394 gallons, Iowa returned for 
1874 132,204 pounds and 19,613 gallous* 
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aRAPE-SIKUP. 

Mr. J. G. Weinberger, of Napa County, California, is reported as hav- 
ing experimented ^ith success, which promises a remunerative industry, 
in manufacturing a delicious sirup from the grape. He uses for this 
purpose the Mission grape, for the alleged reason that, while less valu- 
able for wine-making than other varieties, it is richer in saccharine mat- 
ter. A ton of these grapes yields 120 gallons of juice fit for sirup. As 
the juice expressed after it begins to be discolored is not suitable for 
making sirup, there is a residuum for wine-making, distillation, or feed 
for hogs. Three gallons of juice make one of sirup. Cook's patent 
evaporator (manufactured at Cincinnati) will reduce 250 gallons of juice 
to sirup in about 12 hours. 

A correspondent, writing in January, 1877, reports that Mr. Wein- 
berger and another pei'son made at Saint Helena, the past season, from 
3,000 to 4,000 gallons of grape-sirup, far superior to that from cane, 
which finds a ready sale at 50 cents per gallon ; that at that price it will 
be sufficiently remunerative to enable the manufacturer to pay the pro- 
ducer $20 per ton for grapes; and that the farmers will become rich if 
they can sell their immense surplus at that rate. 

SUaAB FBOM WATERMELONS. 

The following facts respecting an enterprise in California for manufact- 
uring sugar, alcohol, and oil from the watermelon are communicated by 
our correspondent at San Francisco. The islands in the delta formed by 
the Sacramento River on the north and the San Joaquin on the south, 
(in Sacramento County,) recently reclaimed, aggregate about 400,000 
acres of alluvial deposit of marvelous fertility. The soil and climate 
are especially adapted to the production of watermelons in great perfec- 
tion. The yield was so abundant that to find a profitable outlet for 
surplus crops, amounting to hundreds of tons, became to the farmers an 
important inquiry, and stimulated endeavors and experiments in that 
direction. By using only crude, primitive apparatus, they succeeded in 
manufacturing sugar so satisfactory in quantity and quality, that several 
enterprising farmers on Andros Island were inspired with faith to unite 
in an enterprise for obtaining the best apparatus known, and manufact- 
uring on an extensive scale. The result is an organization incorporated 
under the name of the California Sugar-Manufacturing Company, with 
a capital stock of $2,000,000, of which, at last accounts, 60,000 shares 
had been sold. The company are erecting, at Isleton, a factory and 
appurtenances, for which they have imported machinery from Germany 
at a cost of $10,000. The design, as reported, includes the manufacture 
of two or three grades of sugar from the purer juice, alcohol from a 
remainder in the pulp and rind, and oil for the table from the seeds. 
The claim that the melons will yield about lO per cent, of sugar and the 
seeds 25 per cent, of oil savors of sweetening and lubricating a little too 
profusely, and needs confirmation. 
11 A 
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AGEIOULTUEAL EXPOETS. 



Statement of the exports of agricultural products of the United States, ivith their immediate 
manufactures, for the two fiscal years ending June 30, 1876, compiled from the reports of 
the Bureau of Statistics of the Treasury. 



Products^ 


1875. 


1876. 


Quantity. 


Value. 


Quantity. 


Value. 


Ajoimals, living : 


64, 979 
57, 211 
3, 220 
2, 802 
124, 416 


$739, 215 
1, 103, 085 
242, 031 
356, 828 
183, 898 
47, 448 

74, 648 
132. 246 
236, 676 
4, 399, 424 
22, 745 

429, 598 
19. 278 

4, 729, 725 

6, 286, 397 
335, 086 
429, 363 
74, 102 
199, 848 

147, 384 
12, 515 

28, 612,613 
4, 197, 956 
1, 506, 996 
13, 659, 603 
123, 565 
8, 743 
22, 900, 522 

5, 671, 495 
735, 112 

16,233 
667, 258 
5, 692, 619 
96, 578 

62, 754 
154, 401 


68, 044 
51, 593 
2, 030 
1, 784 
110, 312 


$670, 042 
1,110, 703 
234, 96V 




224, 86r 
171, 101 
24, 617 

29,271 
69, 159 
229, 311 
4, 398, 883 
5, 798 

310, 761 
6, 254 
2, 905, 921 

8, 394, 580 
948, 980 
368, 633 
87, 730 
209. 062 

149, 156 
24, 498 

39, 664, 456 
3, 186, 304 
1, 109, 496 
12, 270, 083 
118, 549 
8. 300 
22, 429, 485 
5, 744, 022 
998, 053 

11, 007 
673, 732 
6, 734, 378 
69, 127 

13, 845 
336, 389 


Animal matter : 

Bone black, iTory black, dec pounds.. 


1, 598, 888 
71, 376 
1, 605, 332 


686, 635 
40, 432 
1, 513, 475 




131, 244 


24, 288 


Hair- 














Leather— 


24i 154, 193 


31, 947, 001 




293, 051 


263, 508 










146, 594 
12, 136 

250, 268, 549 
48', 243, 251 
6, 360, 827 
101, 010, 853 


146, 323 
22,631 

327, 730, 172 
36, 596. 150 
4, 644, 894 
97, 676, 204 


Provisions: 




34, 119 
166, 869, 393 
56, 152, 331 


29, 633 
168, 405, 839 
54, 195, 118 




Soap : 








10, 167, 655 

481 f>1Q 

353, 425 
178,034 


10, 057, 478 
72, 432, 775 
' 218| 610 

104, 768 


Wool: 


Total Tftlae of animals and animal prodncts. 
Breadstnfis and thoir preparations : 






104, 314, 988 

61,408 
610, 092 
24, 456, 937 
1, 290, 533 
290, 537 
204, 590 
54, 964 
59, 607, 863 
23, 712, 440 
804, 193 
364, 708 
19, 831 

111, 478, 096 


113, 941, 509 

210, 584 
632, 580 
33, 265, 280 
1, 305, 027 
588, 583 
480, 083 
39, 054 
68, 382, 899 
24, 433, 470 
1, 136, 515 
707, 478 
30, 918 

131, 212,471 


91, 118 
11, 729, 460 

OQ Q^Q A<y(\ 
M, ODO, 't<S\} 

291, 654 

20?; 100 
9, 993 
53, 047, 177 
3, 973, 128 


317,781 
12, 066, 469 

a54, 240 
1 4fi6 228 
'543', 841 
7, 553 
55, 073, 122 
3, 935, 512 












277, 377 


439, 991 




Cotton and its manufactnres : 

Other nnmannfaotnred do — 


4, 439, 120 
1, 255, 979, 783 
7, 593, 723 
21, 224, 020 


1, 538, 769 
189, 099, 856 

939, 061 
2, 313, 270 

819, 551 

194, 710. 507 


2, 644, 791 
1, 488, 760, 543 
16, 488, 214 
59, 319, 267 


941, 803 
191, 717, 459 
1, 455, 462 
5, 314, 738 

952, 778 

200, 382, 240 
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Statement of tlie exports of agricultural products^ ^o. — Continued. 



Products. 



Wood and its products : 

Boards, planks, joists, &c M feet« 

Laths, palings, pickets, <fec M. 

Shingles M. 

Box-shoo ka > 

Other staves and headings - 

Hogsheads and barrels number. 

AU other lumber 

Fire- wood cords. 

Hop, hoop, and telegraph, poles 

Logs, masts, and other whole timber 

Timber sawed or hewn cubic feet. 

All otbor timber 

Household furniture 

Wooden ware 

Other manufactures 

Ashes, pot and pearl pounds. 

Bark for tanning 

Kosin and turpentine barrels. 

Spirits of tu rpentio e gallons . 

Tar and pitcb barrels. 



Total wood, Slq. 



Hiscellaaeous: 

Brooms, brushes, &.Q 

Cordage, ropes, &o pounds. 

Fruits- 
Apples, green, ripe, or dried. pounds. 

Other green, ripe, or dried 

Preserved, in can, ^ 

Ginseng pounds. 

Hay tons. 

Hemp — 

"Unmanufactured cwt. 

Cordage, cables, &o do. 

Other manufactures , 

Hops pounds. 

Liquors, alcoholic — 

Beer, ale, porter, and cider— 

Id bottles dozen. 

In casks gallons. 

Spirits distilled from— 

Grain gallons. 

Molasses do... 

Other materials do. . . 

Wine gallons. 

Oil-cake pounds. 

Oil- 

Cotton-seod gallons. 

Linseed .do... 

Essential or volatile 

Seeds — 

Cotton .pounds. 

Flax or lint bushels. 

All other 

Starch pounds. 

Sugar— 

Brown pounds. 

Befined do... 

Molasses gallons. 

Candy and confectionery 

Tobacco — 

Leaf pounds. 

Cigars M. 

Snuff. pounds . 

Other manufactures 

Vegetables and their preparations — 

Onions bushels. 

Pickles and sauces 

Potatoes bushels. 

All other 

Vinegar gallons. 



Total miscellaneous. 



1875. 



Quantity. 



213, 974 
6,777 
40, 628 



202, 879 
""i,'973 



13, 553, 714 



1, 726, 624 



937, 527 
5, 599, 624 
54, 905 



3, 035, 241 
4, 813, 270 



497, 487 
7,183 

2, 140 
11, 133 



3, 066, 703 



3,633 
61,661 

130, 460 
414, 564 
219 
45, 039 
247, 016, 095 

417, 387 
32, 370 



5, 316, 113 
43 



7, 382, 862 

362,552 
23, 789, 836 
3, 575, 980 



213, 901, 913 
336 
21,894 



47. 695 
"669,'642 
'"£6,345 



Value. 



f3, 693, 909 

22, 535 
160, 925 
471,942 

5, 239, 329 
459, 085 
235, 9S4 
8. 023 
556, 450 
572, 801 

2, 357, 842 
366, 975 

1,711,769 
342, 815 

1, 539, 701 
115, 622 
193, 938 

2, 774, 419 
1, 924, 544 

127, 206 



22, 875, 814 



146, 988 
391, 165 

1, 048, 440 
269, 632 
315, 931 
658, 926 
110, 225 

21,856 
171, 196 
706, 309 
1, 286, 501 



7,600 
16, 604 

140, 519 
210, 169 
666 

50, 308 
5, 138, 300 

216, 640 
30,689 
217, 576 

63,128 
137 
1, 227, 750 
442, 682 

31, 111 

2, 585, 382 
1, 135, 995 
41,029 

25, 241, 549 
17, 072 
7,570 
2, 578, 279 

51, 259 
18, 8C5 

522, 182 
169, 425 
4, 756 



42, 594, 411 



1876. 



Quantity. 



252, 427 

5, 675 
3.?, 636 



152, 228 
"'3,' 032 



21, 786, 414 



1, 309, 861 



824, 256 
5, 178, 934 
69, 138 



2, 126, 524 
891, 138 



550, 624 
7,528 

870 
11, 200 



9, 191, 589 



7, 045 

99,310 

130, 381 
1, 088, 133 
264 
31, 915 
287, 119, 800 

S81, 054 
30, 331 



5, 164, 546 

98 



9, 685, 552 

22, 714 
51, 840, 977 
4. 408, 412 



218, 310, 265 
707 

10, 551 



61, 816 
'764,' 379 
"19, 325 



Value. 



$3, 862, 793 
16, 501 

180. 847 

105, 796 
4. 322, 252 

349, 456 

321, 790 
9, 029 

476, 312 

616, 197 
3, 463, 352 

138, 553 
1, 574, 935 

342, 860 
1, 565, 602 
75, 597 

223, 276 
2, 188, 623 
1, 672, 068 

164, 647 



21, 620, 486 



198, 914 
271, 090 

289, 679 
210, 177 
327,422 
646, 954 
134, 017 

8,318 
147, 009 
737, 042 
1,384,521 



13,007 
SO, 657 

93, 666 
457,259 
766 
33. 483 
5, 774, 585 

146, 135 
23, 770 
348,270 

69,605 
257 

1, 348, 750 
524, 956 

2,354 
5, 552, 587 
1, 168, 585 
32, 245 

22, 737, 383 
23, 407 
4, 793 

2, 804, 955 

54, 015 
19, 086 
431, 443 
KA 272 
G, 133 



46, 079, 567 
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Statement of the exports of agricultural products, ^c. — Continned. 



EECAPITULATIONm 





1871. 


1872. 


1873. 


1874. 


1875. 


1876. 


Animals and animal matter. 


$47,010,312 
79,519,387 

221,885,245 
15,820,029 
33,060,081 


$77,060,849 
85,155,523 

182,988,925 
21,425,068 
40,139,296 


$99,800,599 
98,7(KJ,891 

230,1<)D,597 
25,8^)4,120 , 
37,901,458 


$99,607,669 
161,225,939 
214,319,420 
27,675,300 
45,486,626 


$104,314,988 
111,478,096 
194,710,507 
22,875,814 
45,294,411 


$113,911,509 
131,212,471 
200,362,240 
21,620,486 
46,079,567 








Total agricnltnral exports 


397,304,054 
562,518,651 


406,769,661 
549,219,718 


492,5715,665 
649,i:i2,563 


548,314,954 
693,039,066 


478,673,816 
643,094,767 


513,236,273 
644,956,406 


Percent of Agiicult'l matter. 


70 


74 


76 


79 


74 


79 



Our agricultural exports were nearly 80 per cent, in value of the total 
domestic exports, against 74 per cent, in 1875. Their actual increase 
in value was $37,542,438, or nearly 8 per cent., while the total domestic 
export increased only $1,861,439, or less than one-third of 1 per cent. 
An increase is noted in all the leading branches, except wood and its 
products, which fell off about 6 per cent. Animal matter increased over 
9 per cent., though living animals fell off considerably, Bacon, hams, 
leather, and tallow show an increase of over $12,000,000, while beef, 
butter, and cheese declined about $2,000,000. Breadstuffs increased 
nearly $20,000,000, the leading items of increase being nearly $9,000,000 
in corn and corn-meal, and $9,500,000 in wheat and flour. Oats, rye, 
and rye-flour fell off nearly half, amounting to but little over a half mill- 
ion of dollars. Barley, always a small export, shows a considerable 
increase. Raw cotton barely held its own, while manufactures of cot- 
ton nearly doubled in value. The export of uncolored goods rose from 
21,224,020 yards in 1875 to 59,319,267 yards in 1876 ; the aggregate value 
from $2,313,270 to $5,314,738. Miscellaneous matter increased about 
9 per cent. The leading items of increase are found in hops, distilled 
spirits, oil-cake, seeds, starch, refined sugar, and manufactures of hemp 
and tobacco. Cordage, fruits, brown sugar, tobacco leaf, and vegetables 
show a decline. 

Comparing the figures of the six years embraced in the recapitulation 
above, we find that the proportion of agricultural matter to the total 
domestic export has gradually risen from 70 per cent, in 1871 to nearly 
80 per cent, in 1876, with a decline to 74 per cent, in 1875, but after de- 
ducting the precious metals, the proportion will be found to be uni- 
formly about five-sixths of the remainder; animal matter rose from 
less than 12 per cent, of the agricultural export in 1871 to over 22 per 
cent, in 1876; breadstuffs from 20 to 25J per cent., reaching in 1874 
nearly 30 per cent. ; cotton fell from about 60 per cent, to 39 per cent. ; 
wood, with its products, has ranged between 4 and 5J per cent. ; mis- 
cellaneous matter, between 7J per cent, and 10 per cent. 

FLOUR AND GRAIN MOVEMENTS. 
EXPORT TRADE. 

The steady growth of our export trade in cereals marks an important 
change in the production of the civilized world. For several years there 
has been a growing deficiency in the breadstuft'-crops of some European 
countries. The development of international communications and of 
« close commercial relations between the different states of th^t contlU^Ut 
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has utilized the surplus of the wheat-producing countries by giving it 
easier access to the wheat-consuming countries. But of late years the 
reduction of wheat-acreage has rendered necessary an increased import 
from other continents. An example of this reduction is especially no- 
ticeable in the United Kingdom, which has beea gradually narrowing 
her wheat-fields to enlarge her permanent pasturage. The demand for 
animal food is trenching upon cereal production. The acreage of Great 
Britain iu wheat fell from 3,571,894: acres in 1871 to 2,994,957 acres in 
1876, a decline of IG per cent. The gradual progress of this decline 
shows it is the result of steady and permanent causes. In Ireland this 
declining movement is still more marked, the area falling from 2465954 
acres in 1871 to 119,597 in 1876, a loss of 53 per cent. The whole United 
Kingdom, including the Channel Islands, shows a decrease from 4,185,974 
acres in 1857 to 3,126,555 acres in 1876, or 25 per cent. The rate of 
jrield, with some fluctuations, has gradually fallen from 33 J bushels per 
acre in 1857 to 27 in 1876. Meanwhile, as population and wealth have 
increased, and as the humbler classes have improved in their circum- 
stances and aspirations, using better food than formerly, the demand 
for wheat-bread has increased in the British islands to an extent which, 
in 1876, required from 90,000,000 to 100,000,000 bushels of foreign grain 
to meet it. 

Across the English Channel the same deficiency in production has 
manifested itself, though to a smaller extent. The Echo Agricole, a lead- 
ing French agricultural journal, estimates the crop of 1876 in France at 
256,726,250 bushels, of which but a small surplus will be left after sup- 
plying the domestic demand. The official statistics of the government 
^ive the aggregate product at 262,454,038 bnshels. The statistics of 
foreign trade, however, show that these estimates are too high, or that 
home consumption is greater than French statisticians are willing to 
allow. The excess of imports of wheat over exports averaged 16,671,500 
bushels during the last six years. The average annual acreage of those 
six years fell short of the average t)f the previous ten years 314,334 
acres, or about 2 per cent. The decline of wheat-production in France, 
then, if less rapid than in the British islands, is clearly indicated. 

As an example of what are called the wheat-producing countries of 
Europe, we notice a rapid decline in the product of the Austro-Hunga- 
rian Empire, The American consul at Vienna, in his^report of Novem- 
ber 1, 1875, to the State Department, shows that during the ten years 
closing with 1871 the excess of cereal exports of the empire averaged 
about $25,000,000 per annum in value. But in 1872 there was a surplus 
of imports which took out of the country $5,000,000 ; this deficiency 
increased to $18,000,000 in each of the two following years. The total 
product of the empire fell from 118,003,880 bushels in 1868 to 99,014,790 
bushels in 1874; the last-named crop showed a considerable increase 
over its predecessor. Meanwhile civilization has been advancing in 
Austro-Hungary; other industries have been flourishing, trade rela- 
tions have been extended and perfected with surrounding countries; an 
increased amount of wheat is taken for home consumption. The result 
is a deficit in production and an excess of importation over exportation. 
Whether the shortness of the late crops is a permanent feature in pro- 
duction is yet to be seen, but even if the former standard of growth 
be re-established, it is evident that the surplus for export will be con- 
stantly narrowed by the increasing wants of the population. 

The same causes are at work in other countries of Eastern and South- 
eastern Europe. The conditions of wheat-production are changing. 
Agricultural labor becomes scarcer and higher priced as general indus- 
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tries are developed; land rises in value, ancj ail the elements which 
enter into the cost of raising a bushel of wheat are enhanced. In 
America this enhancement is met by a wouderful development of 
mechanical labor-saving processes in agriculture, but even with this 
advantage the wheat-production of this country is rapidly shifting to 
the cheap lands beyond the Mississippi. In the wheat producing 
countries of Southern Europe this economy of labor is not studied and 
practiced as in the United States. Processes of culture are still quite 
primitive, and do not advance in efficiency as 'rapidly as the increased 
demands for subsistence in Europe generally. Political settlements in 
this quarter are not favorable to a general development of industry. 
The .old unsettled eastern question has assumed one of its most threaten- 
ing pliases, and the war now in progress between Kussia and Turkey 
threatens not only a decline in production, but also a serious obstruction 
of the channels of trade. All of these circumstances point to a still 
more enlarged scope of the American export trade, at least for several 
years to come. 

In a statistical report published by authority of the French govern- 
ment, of which an abstract is given elsewhere in this report, the aver- 
age annual product of Europe is estimated at 5,153,808,000 bushels, or 
17 bushels j^er capita of the population. The average annual consump- 
tion j^er capita is set down at 15.6 bushels for food, seed, and various 
manufactures. If these estimates are only approximately correct, it is 
evident that Europe raises its own supply of cereal products. But the 
large importation of wheat and other breadstuffs from America, Aus- 
tralia, India, and elsewhere shows in these grains the home production 
is not equal to the demand. 

Of European countries, the United Kingdom is by far the greatest 
consumer of foreign breadstuffs. Her wheat imports, with considerable 
fluctuations, show a steady increase. Her supplies, prior to 1860, came 
principally from Russia, Germany, and France. In 1859, the imports 
from the United States were given at 430,504 cwts.j in 1861 they had 
risen to 15,610,472 cwts. From 1860 to 1872, inclusive, we supplied the 
British population with 28.10 per cent, of their foreign flour and wheat, 
while Russia contributed 24.7 per cent., and Germany 17.2 per cent. 
In 1873, we furnished 45 per cent, of the wheat imported into the British 
islands and 25 per cent, of the flour; in 1874, 53 per cent, of the wheat 
and nearly 53 per cent, of the flour; in 1875, 45 per cent, of the wheat 
and 37 J per cent, of the flour; in 1876, nearly 43 per cent, of the wheat 
and 39 "per cent, of the flour. During the last four years Russia fur- 
nished the following proportions of the wheat consumed in the United 
Kingdom, viz: 1873, nearly 22 per cent.; 1874, nearly 14 per cent.; 
1875, 19 J per cent.; 1876, 19f per cent. The flour received from 
Russia was too inconsiderable for mention in the Treasury statistics. 
Germany furnished, in 1873, 5 per cent, of the wheat and 11 per cent, of 
the flour; in 1874, 7.3 per cent, of the wheat and 12.3 per cent, of the 
flour; in 1875, 10| per cent, of the wheat and 13 per cent, of the flour; 
in 1876, 5 per cent, of the wheat and 15| per cent, of the flour. France, 
in 1873, furnished less than 3 per cent, of the wheat and nearly 27 per 
cent, of the flour; in 1874, less than 1 per cent, of the wheat and 10 J per 
cent, of the flour; in 1875, 2 J per cent, of the wheat and nearly 29 per 
cent, of the flour; in 1876, about five-eights of 1 per cent, of the wheat 
and 18 per cent, of the flour. 

The above facts and figures show something of our current relations 
y to the greatest consuming grain market in the world. From consid- 
erations before cited, we ore aasured that our three leading competitors 
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named above — Eussia, Germany, and France — will fall behind in the 
movement, bnt we will be able to occupy but a portion of the field 
vacated by them. Other countries are sending their products to this 
market — countries in which the cost of production is less than in either 
the United States or Europe. In 1876, Turkey increased her import 67 
per cent, and Egypt 42 per cent. ; but the present Turko-Eussian war 
will paralyze this trade. Chili raised her contribution nearly 60 per 
cent. ; India nearly tripled, and unenumerated countries with small 
importations nearly doubled their previous aggregate. All the great 
wheat-producing countries, including the United States, fell off in 1876 
from the previous aggregate. The sudden increase of the import from 
India attracted special attention. Some attributed it to temporary 
causes, especially to the decline in the value of silver in Europe without 
any corresponding decline in India. It was stated that during 1876 an 
English wheat importer could procure by exchange 10,000 rupees for 
about £833, whereas in India the former retained their full purchasing 
power of £1,000. This difference not only paid the cost of transporta- 
tion, but added considerably to the margin of profit. It was very sen- 
sibly argued that such a state of things could only be temporary, and 
that the equilibrium between supply and demand would speedily adjust 
itself in such manner as to absorb this extra margin, and to place this 
trade on a par with that of other countries. Others argue that the 
great improvements in internal transportation in India and the con- 
struction of the Suez Canal have created a class of economic conditions 
which will give this trade a permanent vitality, especially as the cotton 
production of Hindostan has begun to decline, leaving capital, cheap 
labor, and cheap land available for cereal production. 

It is evident that wheat-culture is constantly seeking the cheapest 
possible conditions of production. Our vast area of virgin land annually 
brought under culture by our pioneer settlers and our extended com- 
munications by water and rail, together with our immense labor-saving 
machinery, still give ns measurably the advantage in the supply of 
wheat and other grains that will bear distant transportation ; but it is 
still a question how long this advantage will remain with us. For the 
immediate future, however, indications are sufficient w strong that our 
export trade in cereals will greatly increase. ^ 

Our exports of wheat and flour during the last fifty-one fiscal years 
were as follows : 



Five years endiDg— 


Wheat. 


Flour. 


Wheat, including 
flour reduced. 


Per cent, of flour 
in the total quan- 
tity. 


1830 


BusTUls, 

125, 547 
614, 145 
1, 842, 841 
2, 946, 861 
10, 184, 645 
16, 446, 955 
38, 808, 573 
138, 306, 907 
81, 808, 364 
224, 019, 376 


Barrels. 

4, 651, 940 

5, 241, 964 
4, 092, 932 
6, 274, 697 

12,284,828 
13, 149, 518 
15, 778, 268 
19, 757, 733 
11, 454, 785 
16, 797, 684 


Btiskels. 
23, 385, 247 
26, 823, 965 
22, 307, 501 
34, 320, 346 
71, 608, 785 
S2, 194, 545 
117, 699, 913 
237, 095, 572 
139, 082, 289 
308, 007, 796 


99. 46 

97.2 

91.7 

91.1 

85.77 

79.9 

67 

42.09 

41.2 

27.2 


1835 


1840.., 


1845 


1850 


1855 


1860 


1865 


1870 


1875 




515, 104, 214 


109, 484, 349 


1, 062, 525, 959 


51.5 


55, 073, 122 


3. 935, 512 


74, 750, 683 


a&83 
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The declared value of these exports was as follows: 



Five years ending— 


WHEAT. 


FLOUB. 


WHEAT AND FLOUR, RE- 
DUCED. 


Per cent, of 
flour in the 
total value. 


Aggre^^ate 
value. 


Average 
value per 
bushel. 


Aggregate 
value. 


Averago 
value per 
barrel. 


Aggregate 
value. 


Average 
value per 
bushel. 


1830 

1835 

1840 

1845 

1850 

1860 

1870 

Total for fifty 


f 112, 754 
737, 365 

1, 817, 067 

2, 900, 785 
12, 801, 093 
21, 864, 762 
53, 343, 918 

178, 470, 444 
117, 527, 424 
296, 540, 060 


to 89. 8 
1 20 
98.6 
98.4 
1 25.7 
1 32; 9 
1 37. 4 
1 29 
1 43.7 
1 32.2 


$24, 708, 090 
29, 347, 649 
27, 231, 952 
31, 056, 156 
69, 375, 741 
75, 775, 220 

104, 368, 446 

133, 356, 875 
92, 071, 717 

114, 401, 066 


$5 31. 1 
5 59.9 
C 65.3 

4 94.9 

5 64.7 

5 76. 2 

6 61.5 
6 74.8 
8 03.9 
6 86.9 


$24, 820, 844 
30, 085, 014 
29, 049, 019 
33, 956, 941 
82, 176, 834 
97, 639, 982 
157, 712, 364 
311, 827,319 
209, 599, 141 
410, 941, 126 


$1 06. 1 
1 13.7 
1 30.2 
98.8 
1 18.8 
1 18.8 
1 34 
1 31.6 
1 50.8 
1 33.2 


99.5 

97.55 

93.7 

91.5 

84.4 

77.6 

66.2 

42.8 

43.9 

27.8 


686, 115, 672 


1 33.1 


701, 692, 912 


6 40.9 


1, 387, 808, 584 


1 30.6 


50.6 


68, 382, 899 


1 24.1 


24, 433, 470 


6 20. 8 


92,816, 369 


1 24.2 


26.33 



The above figures present some very interesting indications in regard 
to our foreign wheat trade. The enormous increase of exports in the 
five years ending with 1865 is especially remarkable, being more than 
double those of the previous five years. These were years of civil strife 
and bloodshed, of gigantic struggle to conquer a peace with revolted 
States. These States had previously consumed a large proportion of 
the wheat products of the North and West, but the operations of war 
broke up this Internal trade and threw an immense surplus into the 
channels of our export trade. The next five years, closing with 1870, 
showed a reduction of nearly 100,000,000 bushels, or 20,000,000 bushels 
per annum, but the five years ending with 1875 more than doubled the 
export. It is noticeable that the average export values of wheat during 
the civil- war period were lower than in the semi-decades immediately 
previous or subsequent ; while those of flour were but a few cents above 
the previous period, and far below the exceptional rates of the semi- 
decade immediately succeeding. 

The proportion of flour shows a steady and invariable decline. Fifty . 
years ago it constituted nearly the whole of our wheat export, but in 
1876 it was but little over one-fourth of the whole, either in quantity or 
value. A special reason for this is found in the necessity of giving > 
every possible scope to industrial production in Europe. The increas- 
ing cost of grain production in Europe on the one hand, and the 
improvement in transatlantic transportation on the other, gave to the 
milling interest, especially in England and France, a margin of profit 
in grinding American grain, which secured to that interest an enormous 
development. Yast improvements in milling machinery and market 
arrangements were devised, and strenuous efforts made to secure the 
manufacture of flour to domestic enterprise. Meanwhile American 
millers found more profitable markets in other countries. Over half 
the exports of the last two fiscal years were to South America, West 
Indies, China, and Japan ; countries in which flour-manufacture scarcely 
exists. To a large portion of this field we send our cheaper flours, 
Buperfines and low-grade extras. The United Kingdom receives an 
increasing amount of our better grades of flour, the aggregates being 
1,231,374 barrels in 1875 and 1,335,185 barrels in 1876, the last being 
over a third of the whole flour export. France took 1,020 barrels in 
1875, and only 19 barrels in 1876 ; Germany took 7,929 barrels in 1875, 
and 14,113 barrels in 1876. 
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But while European millers have enlarged and fortified their interest 
by the latest scientific appliances, American millers have shown still 
greater enterprise. With the world's markets for cheap flours prac- 
tically assured them, they have entered upon a keen competition with 
European millers for the supply of the better grades. At the begin- 
ning of the present century our processes of milling were of a very 
primitive description, embracing generally but a single pair of buhrs 
and a reel. Many improvements upon this rude mechanism were grad- 
ually introduced during the first half of the century, but the original 
crude idea was still maintained, the production of as much flour as 
possible from a single grinding. The cells of gluten and starch in the 
grain were separated by mashing or squeezing, so as to leave a mini- 
mum of middlings, as the latter could be made available only in low- 
grade flour. This was the exclusive rationale of milling in American 
mills till within a few years. 

What is called the new process in flour-manufacture was but lately 
heard of in the mills of Minnesota. Though a new process in this country, 
it is only the adaptation of an idea that has prevailed in the mills of 
Hungary for sixty years, represented there in a process called ''half-high 
milling." American millers, however, have introduced very important 
modifications. The object of both the American and Hungarian sys- 
tems is to obtjain the maximum proportion of middlings and the purifi- 
cation of the middlings before regrinding into flour. The Hungarian 
system accomplishes these results by a complicated and bewildering 
series of processes. The American system, with constant improvements 
in machinery, is abridging this series, and obtaining nearly the same 
results with fewer and simpler manipulations. The delegate of the 
Austro-Hungarian Millers' Association to the late Centennial Exposition 
at Philadelphia says that the two systems are identical in principle 
and results, and that American flour production is destined to become 
a still more formidable competitor to European millers. Both seek first 
to disintegrate, not to crush, the granules of the wheat, which are, as 
far as possible, preserved unbroken ; their coating of cellular tissue pro- 
tects their nitrogenous contents from the consuming chemistry of the 
atmosphere and from the germs of microscopic vegetation floating 
everywhere around us. The buhrs also do not heat the cells as under 
the old system, involving, as it did, the absorption of moisture and 
chemical changes in the body of the grain. The new process avoids 
several chemical compounds of disagreeable taste and smell which 
formerly affected the flour, which now embraces all the normal elements 
of the berry in their natural state. 

The American process originated in Minnesota. A brief article in the 
annual report of this Department for 1875 gives some interesting facts 
in regard to its origin and introduction. At least one-fourth of the mills 
of Minnesota are constructed with reference to this "high-milling" proc- 
ess. The wheat of that region is almost entirely spring-sown, but its 
hard, brittle nature renders it peculiarly fit for this kind of manufacture. 
Spring- wheat flour formerly ruled much below winter- wheat flour; but 
the " patent springs " now lead the finest winter- wheat brands in the 
most fastidious consuming markets of the East. This flour is made from 
disengaged uncrushed middlings; the flour-dust that is unavoidably 
produced in the grinding is of low grade. This process has been intro- 
duced as yet to only a limited extent in other regions. It is already 
used to some extent with manifest advantage, in milling winter 
wheat. It has utilized the cheaper spring wheat and rendered it avail- 
able for high flour production. It is a leading salient fact in the grain 



170 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

movement of this country, which looks to very important changes in 
the near future, and promises a great extension of an export trade. 

Our exports of maize have assumed great importance within the last 
few years. The following table shows the quantity and value of our 
exports during the last fifty-one years by semi- decades : 



rive years ending— 


CORN. 


COBN-MBAL. 


BashelB. 


Aggregate 
value. 


Average 
value per 
bushel. 


Barrels. 


Aggregate 
value. 


Average 
value per 
barrel. 


1830 

1840 

1845 

1850 

1860 

1865 

1870 

1875 

Total for fifty years 


3, 530, 710 

2, 568, 946 ' 
1, 184, 973 

3, 474, 109 
43, 822. 153 
23, 905, 196 
27, 597, 896 
52, 612, 028 
47, 993, 276 

146, 152, 915 


62, 019, 926 
1, 801, 711 
873, 104 
1, 755, 602 
31, 277, 920 
17, 712, 699 
19, 789, 181 
34, 903, 365 
47, 143, 817 
104, 464, 944 


$0 57.5 
70.1 
73.7 
50.5 
71.1 
74.1 
71.7 
66.3 
98.2 
71.5 


783, 408 
817, 383 
843, 930 
1, 132, 749 
2, 493, 700 
1, 121, 456 
1, 291, 343 
1, 176, 607 
1, 355, 024 
1, 604, 053 


$2, 404, 371 
2, 731, 077 
2, 471, 215 
2, 037, 021 
8, 984, 252 
4, 147, 318 

4, 917, 515 

5, 323, 270 
7, 345, 448 

6, 461, 588 


$3 07 

3 34.1 

4 11.3 

s 6a 1 

3 60.3 
3 69.8 

3 80.8 

4 52. 4 

5 42 

4 02.8 


352, 842, 202 


261, 742, 269 


74.2 


12, 619, 652 


48, 823, 075 


3 87 


49, 493, 572 


33,265,280 


67.2 


354, 240 


1, 305, 027 





The exports of unmanufactured com up to 1845 were small and fluc- 
tuating both in quantity and value. The semi-decade ending with 1850, 
during which the disastrous famine in Ireland occurred, showed an ag- 
gregate export nearly thirteen times as great as its predecessor, and an 
average value per bushel 50 per cent, greater. The exports of oorn- 
meal more than doubled, and the average value per barrel increased 
one-third. The excessive demand caused by the famine subsided, and 
hence the exports in the following semi-decade fell off nearly half; but 
this cereal had made a permanent lodgment in the European markets, 
developing an increased demand. The semi-decade ending with 1875 
nearly tripled the exports of its predecessor, while the exports of 1876 
amounted to over three times the average of the previous five years. 
The consumption of this grain for horse and cattle food is rapidly 
increasing, while even as an article of human diet it is finding new 
applications. The United Kingdom imported 39,958,226 cwt. of maize 
in 1876, against 20,420,292 cwt. in 1875, the largest previous importa- 
tion, except in 1872. Increasing shipments are being made to Italy, 
Sweden, Denmark, Holland, Belgium, and France. There has been an 
increased consumption of maize in Paris and other continental cities, 
especially for feeding horses. This grain has demonstrated a feeding 
value for the same money superior to that of oats, hence an increased 
demand for this cereal is created in the European grain-markets. 

The other cereals show but a small export, and that only in later years. 
A brief analytical review of our foreign cereal trade during the last 
thirteen fiscal years is now presented : 

During the fiscal year ending June 80, 1876, our exports of grain, in- 
cluding flour and meal, reduced to their equivalent in grain, amounted 
to 128,026,829 bushels, (an increase over the previous year of 23 per 
cent.,) almost equaliDtr the enormous aggregate of 1873-'74. The total 
declared value of this export was $128,704,980, an increase of 18 per 
cent. The average value per bushel, compared with the previous year, 
fell from $1.05^ to $1.00J, which was lower than during the last fiscal 
year before che war, when values, were reckoned from a gold standard 
exclusively. In 1861*'62, abundant crops and the cloaing of the south- 
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ern markets by the operations of war left a large surplus in the North- 
west available for export at very low prices, and hence, although gold had 
begun to depreciate, the average value of the grain exports sank to its 
minimum, 99J cents per bushel. But as the depreciation of the metallic 
currency became more marked, the average value of grain exported, be- 
ing estimated in legal-tender currency, began to enhance. It reached its 
maximum, $1.95f per bushel, in 18C4-'65, the fiscal year during which 
the war closed ; during that year the average of the monthly means of 
the gold premium was 202J per cent. In subsequent fiscal years there 
was a general decline both in the average export value of grain and in 
the gold premium. The decline of the latter being regulated by more 
general considerations, has been more uniform than that of the former. 
The price of grain has been subject to fluctuation from the variation in 
the yield of European crops. The average export value, which in the 
year immediately after the close of the war had fallen to $1.21 per 
bushel, rose two years after to $1.70J, after which it fell to $1.08f per 
bushel, in 1872-'73. In the following year it reached to $1.22^ under the 
extraordinary demand created by the failure of the crops of 1873 in 
Europe, but subsequently fell to the low figures of the last fiscal year. 
These variations, together with that of the gold premium, will be found 
in one of the tables below. 

Wheat — Of wheat and flour consolidated, our exports amounted to 
74,750,682 bushels, an increase of 2J per cent, compared with the pre- 
vious year. Of this quantity, 26.32 per cent, was in the form of flour, 
against 27.24 per cent, in 1874-^75; our flour export amounted to 
3,935,512 barrels, a loss of 37,616 barrels 5 our exports of unground 
wheat were 55,973,122 bushels, an increase of 2,025,945 bushels. The 
aggregate value of wheat and flour exported was $92,816,369, an in- 
crease of llj per cent. ; the average export value $1.24.1 per bushel, 
against $1.14.3 the previous year. The aggregate value of the exports 
of flour was $24,433,470, an increase of 3 per cent. ; the average value 
per barrel was $0.20.8 against $5.96.8 the previous year. The aggregate 
value of our exports of unground wheat was $68,382,899, an increase of 
14| per cent. ; and the average value per bushel $1.24.1 against $1.12.4. 

It is customary to estimate an average of 5 bushels of wheat for each 
barrel of flour. With improvemelits in milling, perhaps 4J bushels 
would be nearer the truth. During the previous years the margin of 
price, at 5 bushels, had been growing narrower on the whole, but with 
some variations. Thus, in 1863-'64, ground wheat was valued 11.1 cents 
per bushel higher than unground ; in 1864-'65 the margin was 8.4 cents 5 
in 1865-'66, 27.9 cents ; in 1866-67, 69.5 cents; in 1867-'68, 11.5 cents 5 
1868-'69, 16.8 cents; in 1869-'70, unground wheat was 6.7 cents, and in 
1870-?71, 0,03 cent higher than whe^t in the form of flour ; in 1871-^72, 
ground wheat recovered its supremacy, being worth 1.7 cents more than 
the unground; in 1872-'73, this margin increased to 19.6 cents, but de- 
clined in 1873-^74 to 0.1 cent; in 1874-'75 it rose to 6.9 cents, but during 
the last fiscal year it entirely disappeared. 

In explanation of this fact, it is stated that our best brands of flour 
are mostly consumed at home, and that the bulk of our flour export 
consists of that made from poorer kinds of wheat. On the other hand, 
foreign millers of late years demand our best wheats for their own mills. 
This raw-wheat export has for years been enlarging its relative propor- 
tion to the total wheat export. In 1S65-''QQ, our flour export embraced 
6G.17 per cent, of the quantity and 70.11 per cent, of the entire value of 
the wh^at export. But those proportions declined in subsequent years, 
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reaching their minimum, 22.37,per cent, in quantity and 22.21 per cent, in 
value, in 1873-74. During the last two years the proportion of flour 
has somewhat increased, but is still but little over a fourth of the whole 
in quantity and value. 

Later improvements in grinding-maohinery now render it practicable 
to obtain an increased quantity of flour from the same amount of wheat, 
and to make the flour from less-esteemed varieties of wheat as attrac- 
tive to consumers as the brands which formerly ruled the market. Our 
improved and patented spring- wheat flours are largely replacing the 
finest winter- wheat brands in the eastern and European markets. Thus, 
we find more profit in exporting our best varieties of wheat unground, 
and our cheaper varieties in the form of flour. These facts go to ex- 
plain the seeming anomaly of selling to foreigners our ground wheat at 
prices no higher than those obtained for the unground. 

Wheat, including flour, still constitutes the greater part of our cereal 
exports. It fell below half the quantity of the total export only in 
1866-'67, in which the short crop of 1866 formed the basis of the trade ; 
but even in that year its aggregate value surpassed that of all other 
cereals. The maximum proportion of wheat exports, 95 per cent, in 
quantity and value, was in 1869-^70, the abundant crop of 1869 afford- 
ing a very large surplus for foreign consumption. In general terms, it 
may be stated that flour and wheat, consolidated, have averaged over 
two-thirds of the quantity and three-fourths of the value of the annual 
cereal exports since the close of the late civil war. 

During the last fiscal year the exports of wheat and flour constituted 
25.58 per cent, of the estimated wheat-crop of 1875, whereas the exports 
of the previous fiscal year were 23.23 per cent, of the estimated crop of 
1874. Of the crops of the previous calendar years, the proportions 
exported were as follows : Crop of 1873, 32.54 per cent. ; 1872, 20.8 per 
cent. 5 1871, 16.82 per cent. ; 1870, 22.28 per cent. ; 1869, 20.72 per cent. ; 
1868, 13.72 per cent.; 1867, 12.23 per cent.; 1866, 8.32 per cent.; 1865, 
11.1 per cent. ; 1864, 14.3 per cent. ; 1863, 24 per cent. Of later years, 
we spare about one-fourth of our annual production for the wants of 
foreign countries, while our annual yield is steadily increasing in spite 
of fluctuations ; this gives us the basis of a permanently-enlarged 
export. 

(7or?i.—The exports of com, including meal reduced to its equivalent 
in grain, (estimated at 4 bushels per barrel,) during the last year amounted 
to 50,910,532 bushels, the largest amount ever exported in a single flscal 
year, and nearly 70 per cent, greater than the previous year. Of this 
quantity, the proportion sent out in the form of meal was but 2.81 per 
cent, of the whole, the smallest proportion within the last thirteen fiscal 
years. The largest proportion, 34.96, was in 1869-?70, but it has steadily 
fallen off since that time. This, however, is not the result of a falling 
oft' in the number of barrels of meal, but of an increase in the number of 
bushels of grain exported. The aggregate value of the exports of corn 
and meal was $34,570,307, an increase of 33.84 per cent, over the pre- 
vious year, and by far the greatest value ever exported ; it averages 
$0.67.9 per bushel, against $0.85.7 the previous year. The maximum 
value during the last thirteen fiscal years, $1.43.1 per bushel, was in 
1864-'65, but subsequent years have shown a general tendency to 
decline, though with some fluctuations. Of the total declared value 
only 3.75 per cent, represents corn-meal, the smallest proportion on 
record. The average value of meal per barrel fell from $4.42.5 to 
$3.59.9, the minimum for thirteen years past ; the maximum, $7.47.1, 
was in 1864-^65. The average value of unground corn was $0.67.2 
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against $0.84.7 the previous year. The anomaly noted in the case of 
flour is also observable in the case of corn-meal. The margin between 
the average values of corn in the form of meal and of corn un ground is 
gradually narrowing ; probably the same causes are operative in both 
cases. Thus, in 1864-^65, the difference in the average values of corn 
in the form of meal and as simple grain was 56 cents ; or, allowing 4 
bushels of corn to each barrel of meal, $2.24 per barrel for the expense 
of manufacturing. Last fiscal year the margin had reached its minimum 
of $0.22.7 per bushel, allowing only $0.90.8 per barrel for the expense of 
manufacture. 

Compared with the .entire cereal export, corn and corn-meal, during 
the last fiscal year, represented 39.84 per cent, of the quantity and 
26.79 per cent, of the value. The largest proportion during the last 
thirteen fiscal years, 53.96 per cent, in quantity and 43.49 per cent, in 
value, was in 1866-^67 ; the smallest proportion, 3.78 per cent, in quan- 
tity and 3 per cent, in value, was in 1869-^70, during which the short 
crop of 1869 was marketed. Of the estimated crop of 1875, the exports 
of corn and meal during the last fiscal year amounted to 3.84 per cent., 
a proportion very nearly the same as in the four crops next preceding. 
Of the eight crops closing with that of 1870, the average amount 
exported was 1.3 per cent. ; of the five subsequent crops, the average 
export amounted to 3.71 per cent. The average of the estimated yield 
of the first eight crops was 768,009,546 bashels; the average yield of 
the last five crops was 1,039,619,700 bushels. Thus, while the average 
yield has greatly enlarged, the proportion sent abroad has also greatly 
increased. These facts illustrate the great enlargement of our foreign 
trade in corn. 

The enormous crop of 1875, which was marketed during the last fiscal 
year, bore such low prices in the western markets as to suggest the 
practicability of a gre'itly enlarged export trade. An attempt was made 
by parties at Chicago and other great commercial points to establish a 
large trade with British farmers for stock-feeding. From low prices and 
freights then prevailing it was calculated that corn could be laid down 
in the British markets so as to be sold, with a fair margin of profit, at 26 
shillings per quarter. But this movement partially defeated itself by 
calling out supplies of grain in excess of a normal demand and, conse- 
quently, by cutting down prices in England below the calculated mini- 
mum. Some of the grain, from lack of care in shipment, was iDjured 
by heating on its ocean transit, causing considerable losses. On the 
whole, it is estimated that the profits of this movement somewhat over- 
balanced its losses. This was one of the causes that so greatly enlarged 
the export of corn during the last fiscal year. It seems clear that such 
an export trade is exceptional in its conditions, and that it is only an 
accident of a period of excessive production, low prices, and low rates 
of transportation. 

Rye. — The export of rye and rye-flour consolidated, during the last 
fiscal year, about doubled its previous aggregate, both in quantity and 
value; yet it amounted to less than half of 1 per cent, of the entire 
cereal export. In no instance during the last thirteen years has it 
equaled 2 per cent. It is dependent upon very uncertain conditions, 
and hence betrays great instability. The annual export since the war 
ranged between 80,924 bushels in 1870-'71 and 1,956,675 bushels in 
1873-'74. During the last fiscal year the average value per bushel of 
the whole rye and rye-flour export was $0.89.3, the lowest during the 
last thirteen years. The maximum, $1.69.2, was in 1867-'68. Of un- 
ground rye, the average of last year was $0.88.3, against $0.98.8 the 
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previons year. Of rye-flour, the average value was $5.16.9, the lowest 
value for thirteen years. The maximum, $8.24.3, was in 1864-'65. Al- 
low iug 5 bushels of rye as necessary to make a barrel of flour, the mar- 
gin between the export values per bushel of ground and unground rye 
has varied very capriciously from year to year, with a general tendency 
to diminish. During the last three fiscal years the difference between 
these averages were respectively as follows: $0.49.6, $0.11.2', and $0.14.1 
per bushel, amounting to $2.48, $0.56, and $0.70.5 per barrel. The same 
causes are doubtless operative in this case as in that of wheat-flour and 
corn-meaL The proportion of flour to the total export in 1875-'76 was 
6.49 per cent, in quantity and 7.52 per cent, in value against 19.44 per 
cent, in quantity and 21.04 per cent, in value the previous year. In 
1868-'69, the proportion of flour reached its maximum, 42.19 per cent, 
in quantity and 48.28 per cent, in value. Compared with our annual 
yield, the rye export of the last fiscal year was 3.2 per cent, against 
1.74 per cent, the previous year. The proportion for thirteen years 
ranged from 0.4 per cent, in 1867-'68 to 12.33 per cent, in 1873-"74. 

Oats, — Our last annual export of oats amounted to 1,466,228 bushels, 
being nearly three times that of the previous year and the largest on 
record. This increase was the natural result of the abundant crop of 

1875, which was 64 per cent, greater than its predecessor. The oats 
export of 1875-'76 amounted to 1.14 per cent, of the total cereal export 

' against 0.5 per cent, the previous year. The export of oats has never 
exceeded half of 1 per cent, of the crop of the previous calendar year. 
The aggregate value of the oats export was $588,683, or double that of 
the previous year. The average value per bushel was $0.40.1, the lowest 
figure of the last thirteen fiscal years. The maximum, $0.93.6, was in 
1867-'68. The value of the oats export was 0.45 per cent, of the total 
cereal export against 0.73 per cent, the previous year. 

Barley, — The exports of barley were 317,781 bushels, or about three 
and a half times the aggregate of the previous year, and amounted to 
about 1.06 per cent, of the estimated crop of 1875. In most yiears the 
proportion falls below one-half of 1 per cent. The export is but 0.2 per 
cent, of the whole cereal export. In one year only did it reach one- 
half of 1 per cent., 1870-71. The aggregate value of the export was 
$210,586, or three and a half times that of the previous year. The 
average value per bushel was $0.66.3 against $0.67.4 in 1874-'75. In 
vaJue barley amounted to 0.23 per cent, of the total export against 0.15 
per cent, the previous year. 

The following analytical tables show the exports of wheat, corn, rye, 
oats, barley, flour, and meal for the thirteen fiscal years ending June 30, 

1876, with their proportions and values: 



Fiscal years. 



1863- 'C4, 

1864- '65 

1865- '66 
lfi66-'67, 

1867- '68 

1868- '69 
:i869-'70 
1870-'71, 
J871-'72 

1872- '73 

1873- '74 

1874- '75 

1875- '76 



Barrels. 



3, 557, 347 
2, 604, 542 
2, 183, 050 

1, 300, 106 

2, 076, 423 
2, 431, 873 

3, 463, 333 

3, 653, 841 
2, 514, 535 
2, 562, 086 

4, 094, 094 
3. 973, 128 
3, 935, 512 



Ajrgregate 
value. 



$05, 588, 
27, 222, 
18, 396, 
12, 803, 
20, 887, 

18, 813, 
21, 169, 
24, 093, 
17, 955, 

19, 381, 
29, 258, 

23. 712, 

24. 433, 



Average 
value per 
barrd. 



19.3 
45.2 
42.7 
84.7 
05.9 
73.2 
11.3 
59.4 
1-4.1 
56. 5 
14.6 
96.8 
20.8 



Bushels. 



681, 712 
397, 152 
579, 103 
146,411 
940, 899 
557, 836 
584, 115 
304, 906 
423, 080 
204, 285 
039, 928 
047, 177 
073, 122 



Agfrregate 
value. 



432, 133 
397, 197 
842, 749 
822, 5S5 
247, 632 
383, 259 
171, 229 
143, 424 
915, 060 
452, 254 
421, 459 
607, 803 
382. 899 



Average 
value per 
bushel. 



$1 32.7 
1 95.2 
1 40.6 
1 27.2 
1 89.7 
I 38.8 
1 28.9 
1 31.6 
1 47.2 
1 31.2 
1 42.8 
1 12.4 
1 24.1 



WHEAT AND FLOUK, KEDUCED. 



Bushels. 



41, 468, 447 
22, 959, 862 
16, 494, 353 
12, 646, 941 
26, 323, 014 
29, 717, 201 
53, 900, 780 
52, 574, 111 
38, 995, 755 
52, 014, 715 
91, 510, 398 
72, 912, 817 
74, 750, 682 



Aggregate 
value. 



157, 020, 382 
46, 619, 228 
26, 239, 435 
20, 626, 330 
51, 135, 430 
43, 297, 124 
68, 340, 822 
69, 236. 608 
56, 870, 744 
70, 833, 918 

130, 679, 553 
83, 320, 333 
92, 816, 369 



Average 
vahie per 
bushel. 



$1 37.5 
2 03. 0 
1 59.1 
1 63.1 
1 94,2 
1 45.7 
1 26. 8 
1 31.7 
1 45.8 
1 30.1 
1 42.8 
1 14.3 
1 24.2 



PEli CENT. OF 



Quantity 



42. 89 
56. 72 
66. 17 
51. 40 
39. 44 
49. 92 
32. 13 
34. 75 
32. 24 
24. 62 
22, 37 
27. 24 
26. 32 



Value. 



44. 87 
5S. 39 
70. 11 
62. 07 
40.85 
43. 45 
30. 98 
34. 79 
31.57 

27. 36 
22. 39 

28. 45 
26. 32 



Fiscal years. 



COKN-MEAL. 



CORN AND MEAL, REDUCED. 



Barrels. 



Aggregate 
value. 



Average 
value per 
baiTeL 



Bushels. 



Aggregate 
value. 



Average 
value per 
bushel. 



Bushels. 



Aggregate 
value. 



Average 
value per 
bushel. 



TEK CENT. 
MEAL. 



Quantity, 



Yalue. 



28. 69 
28. 63 
9. 26 
9. 47 
13. 64 
19. 54 
42. 02 
11. 32 
4.82 
5. 84 
5. 81 
5. 01 
3. 77 



1863- '64 

1864- '65, 

1865- '66 

1866- '67 

1867- '68, 

1868- '69 

1869- '70 

1870- '7r 

1871- '72 

1872- '73 

1873- '74 

1874- '75 
il875-'76 



262, 357 
199, 419 
237, 275 
284, 281 
336, 508 
309, 867 
187, 093 
212, 641 
308, 840 
403, 111 
387, 807 
291, 654 
354, 240 



349, 765 
489, 886 
129, 484 
555, 585 
068, 430 
656, 273 
935, 676 
951. 830 
214, 999 
474, 827 
.529, 399 
290, 533 
305, 027 



|5 14. 5 
7 47. 1 

4 76.0 

5 47.2 

6 14.7 
5 34.5 
5 00.1 
4 47.6 
3 93.4 
3 65.8 

3 94.4 

4 42.5 
3 55.6 



4, 096, 624 
2, 812, 726 

13, 516, 651 

14, 889, 823 
11, 147, 490 

7, 047, 197 
1, 392,115 
9, 826, 309 
34. 491, 650 
38, 541, 930 
34, 434. 605 
28, 858, 420 
49, 493, 572 



$3, 353, 280 
3, 679, 133 
11, 070, 395 
14, 871, 092 
13, 094, 036 

6, 820, 719 
1, 287, 575 

7, 458, 997 
23, 984, 365 

23, 794, 694 

24, 769, 951 
24, 456, 937 
33, 265, 280 



f 0 81. 8 
1 30.8 
81.9 
99.9 
1 17.4 
96.8 
92.5 
75.8 
69.5 
61.7 
71.9 
84.7 
fi7.2 



5, 146, 192 
3, 610, 402 
14, 465, 751 
16, 026, 947 
12, 493. 522 
8, 266, 665 
2, 140, 487 
10, 676, 873 
35, 727, 010 
40, 154, 274 
35, 985, 834 
30, 025, 036 
50, 910, 532 



$4, 703, 045 
5, 169, 019 
12, 199, 679 
16, 426, 677 
15, 162, 466 
8, 476, 992 
2, 223, 251 
8, 410, 827 
25, 199, 364 

25, 269, 521 

26. 299, 350 
25, 747, 470 
34, 570, 307 



$0 91. 4 

1 4:j. 1 

84.2 
1 02.5 
1 21. 4 
1 02. 3 
1 03.9 
78.8 
70.5 
62.9 
73. 1 
85.7 
67.9 



20. 39 
22. 09 

6. 55 

7. 09 
10. 77 
14. 96 
34. 96 

7. 97 
3. 46 
4.01 
4.31 
3. 89 
2. 78 




Fiscal years. 



1863- '64 

1864- '65 

1865- '66 

1866- '67 

1867- '68 

1868- 'G9 
18C9-'70 

1870- '71 

1871- '72 
ia72-'73 
18V3-'74 

1874- '75 

1875- '76 



fiTE FLOUB. 



Barrels. 



6. 

3, 
13, 
14, 
10, 

7, 



8,5 
59, f 



;, 974 
1,250 
i,287 



1, 993 
,553 



Aggre;;ate 
valae. 



$37, 99? 
32, 438 
68, 144 

112, 414 
90, 958 
52,249 
38,458 
34, 135 
34, 401 
46, 129 

388,313 
54, 964 
39,054 



Average 
valcie per 
barrel. 



$5 42. 8 
8 24.3 
5 12.2 

7 69.7 

8 5a 7 
7 22.8 
5 51.4 
5 46.1 
5 47.1 

5 56.5 

6 49.1 
5 50.0 
5 17.0 



Bushels. 



154,960 
132, 459 
417, 127 
147,353 
501, 349 

49, 501 
157, 606 

49, 674 
794, 967 
562, 021 
1, 564, 484 
207, 100 
543, 841 



Aggregate 
valne. 



$150, 109 
133, 430 
381, 498 
133, 514 
836, 838 

55, 957 
178, 275 

44, 678 
703, 929 
469, 547 
1, 568, 362 
204, 590 
480, 083 



Average 
value per 
bushel. 



10 96. 8 
1 00.7 
91.4 
90.6 
1 66.9 
1 11.0 
1 13.1 
89.9 
88.5 
83.5 
1 00.2 
98.8 
8a 3 



BTE AND FLOUB BEDUCED. 



Bushels. 



189, 955 
152, 134 
483, 647 
220, 368 
554, 309 

85, 641 
192, 476 

80,924 
826, 402 
«03, 461 
1. 863, 584 
257, 065 
581. 606 



Aggregate 
value. 



$188, 100 
165, 868 
449, 642 
245, 928 
937, 796 
108, 206 
216, 733 
78, 613 
738, 330 
515, 676 
1, 956, 675 
259, 554 
519, 137 



Average 
value per 
bushel. 



$0 99. 0 
1 09.0 
92.9 
1 11.6 
1 69.2 
1 26.3 
1 12.6 
97.4 
89.3 
85.4 
1 04.0 
1 00.9 
89.3 



PER CENT. OF 
FLOUB. 



Quantity, 



ia42 

12.93 
13. 75 
33. 13 

9. 55 
42.19 
la 12 
3a 61 

3. 80 

6.87 
16. 05 
19. 43 

6. 49 



Value. 



20. 19 
19. 56 
15.15 
45. 72 

9. 69 
4a 28 
17. 74 
43. 31 

4. 66 

a 94 
19. 84 
21. 17 

7.52 



Fiscal years. 



1863- '64 

1864- '65 

1865- '66 

1866- '67 

1867- '68 

1868- '69 

1869- '70 

1870- '71 

1871- '72 

1872- '73 

1873- '74 

1874- '75 

1875- '76 



Bushels. 



I. 



305,755 
318, 117 
245, 658 
825, 895 
122, 554 
481, 871 
121, 517 
147, 572 
262, 975 
714, 072 
812, 873 
504, 770 
466,228 



Aggregate 
value. 



1268, 345 
256, 949 
703, 711 
465, 974 
105, 167 
306,678 
76, 528 
83,080 
135, 129 
290, 578 
383, 762 
290,537 
588,583 



Average 
value per 
bushel. 



10 87. 7 
80.7 
56.5 
56.4 
85.8 
63.6 
62.9 
56.2 
51.4 
40.7 
47.2 
57.5 
40.1 



Bushels. 



66, 482 
44, 248 



9, 810 
59, 077 
255, 490 
340, 093 
86, 891 
482, 410 
320, 399 
91, 118 
817, 781 



Aggregate 
value. 



164, 423 
57, 651 



10, 981 

46,290 
140,512 
200, 625 

63, 407 
323, 187 
210, 738 

61, 408 
210,584 



Average 
value per 
bushel. 



$0 96. 9 
1 30.3 



1 11.9 
7a 3 
54.9 

5a 9 

72.9 
66.9 
65.8 
67.4 
66.3 



TOTAL CEREALS. 



Bushels. 



47, 176 

27, 084 



32; 689, 

29, no, 

39, 503, 
38, 630, 
56, 610, 
63, 819, 
75, 899, 
93. 968, 
130, 493, 
103, 790, 
128. 026, 



Aggregate 
value. 



$62, 244, 295 
52, 268, 715 
39, 592, 667 
37, 764, 909 
67, 351,840 
52, 235, 290 
70, 997, 846 
78, 009, 953 
83, 006, 974 
97, 232, 877 
159, 530, 078 
109, 679, 302 
129, 026, 9S0 



Average 
value per 
bushel. 



bLd ^ 

p S 

<D o ^ 



$1 


32 


1. 58J 


1 


92.9 


2. 02i 


1 


21 


1. 41i 


1 


27.0 


1. 41f 


1 


70.5 


1. m 


1 


35.2 


1.37i 


1 


25.4 


1.23t^ 


1 


22.2 


1. 13i 


1 


09.3 


l.ll| 


1 


03.7 


1. 12I 


1 


22.2 


1. 12J 


1 


05.5 


1. 121 


1 


00.7 


1. 14| 
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Proportions of the different grains in each annual export of the last thirteen fiscal years. 





WHEAT AND 
FLOUR. 


COBN AND MEAL. 


RYE AND 
FLOUR. 


OATS. 


BABLEY. 


Fiscal years. 




















>• 


























o 




1 














1 










CI 








1 




la 












O* 


> 






> 






O* 




o* 




» 


87.9 


91. 


60 


10. 91 


6. 34 


0.4 


0. 26 


0. 65 


0. 37 


0. 14 


0.13 




84. 77 ^ 


89. 


10 


13. 33 


9. 79 


0. 48 


0. 31 


1. 18 


0.43 


0.16 


0. 21 


1865-'66 


50. 45 


66. 




44.25 


30. 81 


1. 48 


1. 1 


3. 61 


1. 77 






1866-'67 


42.55 


54. 


61 
92 


53. 92 


43. 49 


0. 74 


0. 65 


2. 77 


1.23 






1867-'68 


66. 63 


75. 


31. 45 


22. 51 


1. 37 


1.39 


0. 31 


0.16 


0. 02 


0.02 




76. 92 


82. 


88 


21. 45 


16.23 


0.22 


0.2 


1.25 


0.6 


0. 15 


0. 12 


1869-'70 


95. 21 


96. 


25 


3. 78 


3. 00 


0. 36 


0.3 


0. 21 


0.11 


0. 45 


0. 24 




82. 38 


88, 


75 


16.73 


10. 78 


0. 13 


O.ll 


0.23 


0. 10 


0. 53 


0. 30 




51.37 


68. 


5 


47.07 


30. 35 


1. 09 


0. 75 


0. 34 


0. 16 


0.11 


0. 08 




55. 35 


72, 


84 


42.73 


25.98 


0. 65 


0.53 


0. 76 


0. 30 


0.51 


0.35 


1873-'74 


70. 12 


81. 


9 


27.49 


16. 48 


1. 42 


1.22 


0. 62 


0. 24 


0.24 


0.16 


1874-'75 


70. 25 


75. 


96 


28. 90 


23. 47 


0. 19 


0. 23 


0. 38 


0. 26 


0.09 


0.05 


1875-'76 


58. 31 


71. 


93 


39. 76 


26. 86 


0. 45 


0. 42 


1.14 


0. 45 


0. 20 


0. 16 



DOMESTIC TRADE. 



The following table shows the annual receipts of flour, meal, wheat, 
corn, rye, oats, and barley at the seven leading outports of our foreign 
trade during six calendar years : 



Prodacts. 


1871. 


1672. 


1873. 


1874. 


1875. 


1876. 


Wheat, inclnding flour, .do. - 

Corn, inclnding meal do . . 

Oats do.. 


9, 700, 695 
43, 497, 362 
267, 445 
53, 251, 350 


9, 239, 559 
28, 188, 129 
316, 682 
77, 586, 345 


10, 300, 848 
62, 938, 252 
377, 141 
54, 407, 806 


11, 476, 184 
63, 308, 229 
347, 046 
54, 857, 006 


10, 889, 544 
54, 938, 667 
248, 323 
51, 961, 559 


10, 889, 30C 
43, 074, 032 
365, 393 
88, 758, 838 


92, 000, 837 
54, 321, 130 
24, 027, 948 
1, 624, 273 
4, 202, 596 


74, 385, 904 
78, 853, 073 
24, 522, 650 
1, 023, 897 
5, 309, 385 


104, 442, 492 
55, 916, 370 
24, 144, 032 
1, 305, 902 
2, 415, 156 


120, 689, 149 
56, 245, 190 
21, 906, 211 
987,743 
3, 941, 718 


109, 386, 387 
52, 954, 851 
21, 236, 003 
659, 438 
6, 214, 017 


97, 520, 562 
90, 220, 410 
25, 669, 813 
2, 640, 024 
8, 121. 878 




Total 


176, 176, 764 


184, 094, 909 


168,223,922 


203, 770, Oil 


190, 450, 699 


224, 172, 687 





The receipts at these ports — ^New York, Boston, Portland, Montreal, 
Philadelphia, Baltimore, and New Orleans — ^represent the great leading 
currents of our flour and grain movements, though these are but a small 
part of our total domestic trade. It will be noted that the aggregate opera- 
tions along these lines of shipment during 1876 exceeded those of any 
former year in our history. All kinds of grain were marketed in in- 
creased quantities except wheat, which shows a falling off both as 
unground grain and in the form of flour. Our foreign export of flour 
during the fiscal year ending June 30, 1876, was less than 40 per cent, of 
what was sent to these outports during the calendar year 1876. The 
proportion was about the same during the three previous years. The 
exports of raw wheat, however, which include heavy shipments from the 
Pacific coast, far exceeded the receipts of these ports. Our corn exports 
were less than 57 per cent, of the receipts at the outports, rye about 22 
per cent, oats about 5g per cent., barley liess than 4 per cent. These facts 
partly indicate the very small proportion which our foreign trade bears to 
our domestic trade, even when our view is limited to wholesale operations 
on a large scale. The great mass of the shipments to seaboard markets 
supply only the home demand, either in city consumption, in the coast- 
ing trade, or in distribution to local markets by land carriage. When 
12^A 
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we extend onr view and take into consideration the minor wholesale and 
the retail trades, our imposing foreign exports sink into comparative 
insignificance. 

The following table shows the receipts and eastward shipments of 
flour and grain for the last four calendar years at the following western 
lake and river ports, viz, Chicago, Milwaukee, Toledo, Detroit, Cleve- 
land, Saint Louis, Peoria, and Duluth : 



Prodnots. 


1873. 


1874. 


1875. 


1876. 


Beoelpts. 


Shipmente. 


Receipts. 


Shipments. 


Beceipts. 


ShipmentB. 


Bocoipts. 


Shipments. 


noTir..bbl. 
WhMt, .bn. 


C,33S,259 
68,108,613 


6,445,394 
57,995,184 


6,159,574 
78,860.187 


5,827,056 
60,301,991 


5,022,510 
70,669,657 


. 5,539,965 
57,899,899 


5,578,950 
55,834,141 


4, 997, 845 
48. 799. 613 


Flonr and 
wheat.bn. 
Com. ..bn. 

Oats bn. 

Barley., bn. 
Rye — bn. 


99,769,908 
61,249,356 
30,208,074 
6,394,538 
1,763,^77 


89,221,154 
49,776,823 
21,482,214 
4,259,376 
1,348,459 


109,658,057 
57,393,142 
26,842,681 
6,554,296 
1,598,943 


89,437,271 
44,572,481 
16,701,265 
3.061,182 
2,994,947 


95,782,207 
48,989,721 
25,341,390 
6,233,151 
2,829,494 


85,599,724 
43,979,250 
19,322,370 
2,814,470 
927,340 


83,728,891 
81,054,249 
24,681,498 
8,937,689 
2,854,900 


73, 798, 838 
75, 010, 881 
20, 093, 245 
3, 947, 086 
2, 511, 047 


Total... 


199,335,(153 


167,0*,026 


202,047,119 


156,767,156 


179,175,963 


152,143,154 


201,456,627 


175, 351. 097 



The eastward shipments from these lake and river ports, it will be 
seen, were larger during 1876 than in any former year, constituting 
nearly 80 per cent, of the receipts of the seaboard ports. The remainder 
is made up of flour and grain from more southern and eastern ports. 
The shipments of the two previous years bore about the same proportion, 
those of 1873 being somewhat greater. The western ports shipped 
to the seaboard ports^ in 1876, 87 per cent, of their entire receipts 
against 86 per cent, in 1875, 77 per cent, in 1874, and 83 per cent, in 
1873. Of flour during 1876 they furuished over half the receipts of the 
seaboard ports, 80 per cent, of the flour and wheat consolidated; 86 J 
per cent, of the corn, 82 per cent, of the oats, and over 50 per eent. of 
the barley. The eastward shipments of rye were greater than the receipts 
at the seaboard ports ; probably heavy shipments were made too late 
for acknowledgment during the year at the outports. 

The increased demand for western flour and grain in the markets of 
the Eastern States is noteworthy in this connection. It is estimated 
that iNew York alone requires annually about 45,000,000 bushels of 
grain besides what is raised within her own borders. In the New En- 
gland States the deficit of home production is still greater, while eveu 
in the agricultural States of Pennsylvania and Maryland the bread-crops 
fall short of the demand upon them. Southern wheat-production is still 
on too small a scale to meet home necessities, and hence, though some 
choice brands of flour and wheat are sent to the eastern markets and 
to Europe, a much greater amount is received from the Northwest. 

In the distribution of this east-bound traffic the changes noted in the 
annual report of this Department for 1875 continued to operate through 
1876. The encroachment of rail-routes upon water-routes was still more 
marked. The competition was very sharp, greatly narrowing the profits 
of the carrier. From Chicago to New York the rates of lake and canal 
transport, via Buffalo, during the navigation season of 1876, averaged 
9.58 cents per bushel for wheat weighing 60 pounds per bushel, and 8.8 
cents for corn weighing 56. Rail- transportation between the same 
points for grain of all sorts and grades averaged 13.5 cents per bushel 
from April 26 to May 5, and 12 cents from May 5 to December 18 ; after 
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the close of the water-rontes the tariff was raised to 18 cents. The rail- 
rates from Buffalo to New York were, in several instances, less than the 
canal-charges, which averaged 6.68 cents per bushel for wheat, and 6.02 
centsfor corn from Buffalo to New York. In 1876 the State toll on wheat 
was 0.0207 cents per bushel for wheat and 0.0193 cents for corn. During 
the current year these rates have' fallen to 0.01035 cents for wheat and 
0.00965 cents for com. The comparative cost per ton of transporting wheat 
from Chicago to New York by lake and canal was $3,193, and for corn 
$3.093 ; the all-rail route averaged $4 for each. From Chicago to Buf- 
falo, by lake, the charges were $0,967 and $0.943 ; from Buffalo to New x 
York, $2,226 and $2.15. The canal-rates included the insurance paid by 
the carrier ; on the lake the owner insured his own freight. Deducting 
canal-tolls, the carrier realized only 7.4 cents per bushel for transport- 
ing grain 1,419 miles against 30.3 cents in 1867. Water-freights have 
steadily declined ever since 1872.- Including lake-insurance, transfer, 
and reshipment, the water-rates involved a cost nearly, if not quite, 
equal to the average railway-charges. The rail-routes presented specific 
advantages to shippers, such as greater dispatch, a smaller interest on 
ventures, and less liability to decay by heating. Both rail and water 
routes suffered from the great disproportion between eastward and west- 
ward bound freight, as the heavy agricultural products of the West re- 
quired at least three tons for every one of the lighter wares of the Bast. A 
wide margin of profit on the east-bound freight was therefore necessary 
to make up the enforced loss of running so many empty cars westward. 
This disproportion was formerly as 4 to 1, but an increased demand for 
eastern products, especially coal, has reduced the disproportion. The 
increase of western population annually requires an increased import of 
eastern manufactures, which tend still further toward an equilibrium. 

The reduction of lake and canal charges would have entirely destroyed 
the competition of this line but for the great improvements in trans- 
portation. Lake- vessels of 1,000 to 3,000 tons have driven the old fleet 
of 500-ton schooners out of the trade. Barges, also, have been intro- 
duced, vessels furnished with just enough rigging to enable them to take 
care of themselves in case of being accidentally turned adrift. A pow- 
erful tug-steamer transports from mur tosixof these barges loaded with 
150,000 to 200,000 bushels of grain. These barges being graduated to 
the requirements of the New York canals, finally deliver their freight at 
tide-water without transshipment, thus saving heavy charges at Buffalo. 

The monetary panic that has depressed business for nearly four years 
deprived the railroads of a large proportion of their carrying trade, 
especially west-bound freights. Our foreign import-trade fell off enor- 
mously, and western demand for eastern and European products has 
greatly declined. To compensate this loss, and to give employment to 
the enormous rolling-stock that had been accumulated by the railway 
lines, the latter enlarged their facilities and presented additional induce- 
ments for the shipment of western produce. The advantages of direct 
shipment to southern markets, and the removal of expensive transship- 
ments of gram, made this method of transport more profitable to ship- 
pers than a considerably lower rate by water. It was found that grain 
in cars was much less liable to injury from heating than when stored in 
the damp holds of ships or in the immense bins of warehouses. The 
combined rolling-stock of the competing lines of rail way- transport 
amounted to nearly 60,000 cars, capable of transporting 1,200,000 tons 
each trip. The Baltimore and Ohio and Pennsylvania Central Eoads 
have shorter lines but heavier grades than the New York routes. Pre- 
vious to February, 1876, the schedule of freight-charges was $2 per ton 
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less to Baltimore and $1 per ton less to Philadelphia than to New York 
on all eastern-bound freight from competing points in the West. A 
drawback of 60 cents per ton was also allowed on corn exported making 
the cost of placing western corn on shipboard at Baltimore 7.28 cents 
per bufehel 'and at Philadelphia 4.24 cents less than New York, while 
the ocean-freights showed scarcely any perceptible differences. These 
discriminations, with other expedients by the southern lines, drew an 
immense amount of trade from quarters that had formerly patronized 
the New York roads. The eastward movement of flour and grain by 
lake and canal via Buffalo fell from 60,854,076 bushels in 1873 to 
27,773,977 bushels in 1876, or nearly one-half. The cost of winter -trans- 
port in the more genial southern railway belt is an important advantage, 
of which the Baltimore and Ohio and Pennsylvania Central lines have 
availed themselves to the utmost. The erection of large elevators at 
Baltimore and Philadelphia, and the general enlargement of facilities 
for foreign shipment at these two cities, have given special inducements 
to the grain-shippers of the West to choose these shorter lines to sea- 
board. How long this competition between rail and water routes will 
continue is a matter of speculation. During the year, shippers began to 
complain of lack of accommodations. It was stated that several of the 
railways were storing their cars on side-tracks and refusing to furnish 
facilities for transport except at higher rates. It was urged that the 
necessity of hauling so many extra cars westward, added to the cost of 
eastward transport, left no margin of profit, if indeed it did not entail a 
loss. 

The supremacy of New York as an outport of our foreign trade in 
cereals is rapidly waning. In 1876 she retained but 48 per cent, of a trade 
which she once practically monopolized. How this will be when business 
shall have renewed its tone and our foreign-import trade its former rel- 
ative dimensions, it is impossible to predict. Thfe other great Atlantic 
ports are making strenuous efforts to retain and to enlarge that portion 
of the export trade which they have secured. New York capitalists have 
had their attention challenged to this great loss in their trade by the city 
press. The immense cost of transporting freight across Manhattan 
Island, which is alleged as one of the special difficulties at this point, 
estimated by the Shipping List at $26,000,000 per annum, is a tax upon 
the city trade which is difficult to understand, considering that a water- 
transport around the city is practicable, and that, if necessary, exports 
could be shipped from elevators on the west bank of the Hudson. 

The tendencies to centralization of trade seem to have reached their 
limit, and now opposite tendencies begin to prevail. The indications of 
the present are that the opening of new grain-fields in the South and 
West will place our production in different relations to the lines of com- 
munication, and will cause a greater diffusion of this important traffic 
to different outlets at various points on our Atlantic coast. 

The statistics of our leading grain-markets are given herewith. 

NBV7 YOEK. 

The aggregate receipts of grain, flour, and meal at New York during 
1876 were 95,610,563 bushels, against 91,685,890 in 1875, an increase of 
4.1 per cent. Of this aggregate, 49.97 per cent, were wheat and flour, 
against 67 per cent, in 1875 ; the actual decline of these items was 
6,620,934 bushels, or 12.28 per cent, from the receipts of 1875. Corn 
and corn-meal constituted 28.92 per cent, of the receipts, against 25 per 
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cent, in 1875. showing an increase of 4,626,023 bushels, or 20 per cent., 
in the actual receipts of those articles. Oats constituted 12.81 per cent., 
about the same as in 1875, but the actual quantity received shows an 
increase of 1,615,187 bushels, or 15.19 per cent. Barley increased 
2,068,934 bushels, or 44 per cent., and rye 1,325,463 bushels, making its 
receipts about five times those of the preceding year ; the receipts of 
barley constituted about 7 per cent., and those of rye about 2 per cent, 
of the total receipts, against 5 per cent, and IJ per cent, the pre^vious 
year. 

The total exports of 1876 were 53,568,157 bushels, against 49,976,097 
in 1875, an increase of 7.2 per cent. Of this aggregate 65f per cent, 
were wheat and flour, against 72 per cent, in 1875, showing an actual 
decline of 2,032,818 bushels, or 5 per cent, from the previous exports 
of the same articles. Corn and corn-meal constituted 32.84 per cent, 
of the total cereal export, against 27 percent, in 1875, showing an actual 
increase of 4,921,682 bushels, or 27.9 per cent, over their previous export. 
The rye export amouuted to 2J per cent, of the whole, showing an 
increase of 1,129,529, ^r live times the aggregate of the previous year. 
The oats export was about 1^ per cent, of the whole and four times the * 
oats export of 1875. Barley exports were quite insignificant. Of the 
two last named grains, nearly the whole receipts were required for city 
consumption. 

The movements of grain, flour, and meal for the last five calendar 
years were as follows : 



ProdnctB. 


1872. 


1873. 


1874. 


Receipts. 


Exports. 


Keceipts. 


Exports. 


EecelptB. 


Exports. 


Flour and wheat bushels . 

Corn and meal do 

Total 


3, 042, 907 
16, 238, 433 
178, 150 
40, 800, 939 


1, 202, 792 
13, 299, 320 
144, 530 
25, 652, 603 


3, 546, 568 
35, 559, 870 
211, 591 
24, 576, 345 


1, 655, 331 
27, 801, 829 
136, 084 
15, 416, 787 


4, 017, 207 
41, 817, 215 
178, 839 
29, 329, 000 


2, 462, 723 
33, 541, 740 
176, 393 
26,447,807 


31, 452, 968 
41, 513, 539 
12, 442, 127 
491, 851 
3, 964, 441 


19, 313, 280 
26, 234, 723 

32, 718 
623, 355 

17, 402 


53, 292, 710 
25, 422, 709 
11, 235, 420 
995, 447 
2, 444, 206 


36, 078, 484 
15, 961, 123 

49, 573 
1, 069, 140 

40, 040 


61, 903, 250 
30, 044, 356 
10, 792, 919 
592,114 
2, 770, 000 


45, 855, 380 
27, 253, 379 
122, 528 
641, 661 
3,560 


89, 864, 926 


46, 221, 478 


93, 390, 492 


53, 198, 300 


106, 102, 639 


73,876,508 


Prodncts. 


1875. 


1876. 


Beceipts. 


Expoils. 


Beceipts. 


Exports. 




3. 941, 331 
34, 214, 768 
131. 885 
22. 488. 707 


1, 953, 667 
26, 193, 693 
178, 257 
12. 955, 525 


4, 051, 665 
27, 042, 164 
188, 277 
26. 899. 162 


1, 914, 185 
24, 358, 295 
178, 221 
16, 877, 251 






53, 921, 423 
23, 016, 247 
10, 636, 078 
301, 654 
4, 710. 598 


35, 962, 028 
13, 6G8, 553 
138, 508 
206, 898 
110 


47, 300, 489 
27, 652, 270 
12, 251, 265 
1, C27, 007 
6, 779, 532 


33, 929, 210 
17, 590, 135 
624, 431 
1, 336, 423 
87, 958 








91. 686. 000 


49. 976, 097 


95, 610, 563 


53, 568, 157 





BOSTON. 

Flour, — The receipts of flour during 1876 were 1,836,985 barrels, an 
increase from the previous year of 199,013, or over 12 per cent. ; ship- 
ments, 268,093 barrels, a decrease of 3,077. Prices of the highest grades 
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of flour were quite firm during the whole year. For local trade the best 
products of western mills are in constant requisition, and brands that are 
reliable, that fully maintain their standard, will always meet with ready 
sale, commanding from 25 to 50 cents per barrel more than brands 
whose reputation is not well established. The best patent flours sold 
at $8.50 to $10; the best Saint Louis and Illinois, $8 to $9; the best 
Ohio, Indiana, and Michigan, $6.60 to $7.50. Inferior flours are either 
exported abroad or shipped coastwise. 

Wheat.— Receipts of 1876, 504,767 bushels, or less than half of those 
of 1875 ; shipments, 112,915 bushels, against 784,941 in 1875. The wheat 
trade of Boston has been of a fluctuating character, and has always 
been limited in extent, compared with other great markets. Of wheat 
and flour together the receipts of 1876 amounted to 9,689,692 bushels, 
an increase of 464,723, nearly as much as all receipts of raw wheat ; ship- 
ments, 1,453,380 bushels, a decline of 687,411. Boston being almost 
exclusively a consuming market, the proportion of flour to grain is 
constantly increasing. 

Com.— Eeceipts of 1876, 9,005,375 bushels, a gain of 3,659,035, or 
•over 68 per cent.; shipments, 4,160,817 bushels, a gain of 2,609,041, or 
168 per cent. The extreme annual range of prices of corn for ten years 
past was as follows : 1867, $1.10 to $1.60 ; 1868, 95 cents to $1.42 ; 1869, 
80 cents to $1.35: 1870, 78 cents to $1.25 j 1871, 72 to 93 cents; 1872, 
64 to 81 cents; 1873, 60 to 90 cents; 1874, 82 cents to $1.06 ; 1875, 65 
to 93 cents ; 1876, 58 to 75 cents. The corn-meal trade of Boston shows 
the receipts of from 80,000 to 100,000 barrels, the shipments taking 
nearly the whole of the receipts. 

Oa^s.— The receipts of oats during 1876 \*ere 2,622,150 bushels, a de- 
cline of 211,394, or nearly 8 per cent., the receipts being mostly for 
local consumption. The exports are too small to attract the notice of 
local statisticians and journalists ; the range of prices in 1876 was 
from 30 to 58 cents per bushel, against 41 to 82 cents in 1875, and 52 to 
72 cents in 1874. ^^^^ 

ieyc— Receipts of 1876, 34,594 bushels, an increase of 6,716 over 1875 ; 
the receipts being mostly for local consumption; no shipments are 
noted. Prices ranged, in 1876, from 75 cents to $1 per bushel; in 1875, 
from 95 cents to $1.25 ; in 1874, from $1 to $1.25. 

BarUy.— Receipts of 1876, 798,689 bushels, an increase of 268,150 
bushels, or 50 per cent.; no shipments noted. 

The grain movements of the last five years were as follows : 



Prodacts. 


1872. 


1873. 


1874. 


Beceipts. 


Shipments. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 




1, 586, 017 
402, 426 
91, 538 
5, 090, 755 


217, 586 
151,860 
63, 83!^ 
1, 673, 769 


1, 795, 272 
880, 747 
120,296 

3, 558, 363 

9,857,107~ 
4, 039, 547 
3, 663, 364 
33, 335 
332, 849 


231, 361 
486, 128 
84, 926 
162, 739 


1, 890, 487 
1, 362, 017 
97, 938 
3, 303, 641 


287, 718 
1, 062, 366 
76, 277 
380, 254 


Wheat and floar bnshels . 

Cum and corn-meai. ..do — 
Oats k...do 

Rye do 


8, 332, 511 
5, 456, 907 
2, 725, 641 
13, 989 
539, 038 


1, 239, 790 
1, 929, 097 


1, 642, 933 
502, 433 


10, 814^452 
3, 691, 793 
3, 037, 269 
34, 273 
118, 615 


2, 500, 956 
685, 362 
















17, 068, 086 




17, 926, 202 




17, 996, 402 
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Prodnctfl. 


1875. 


1876. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 


Floar barrels. 


1, 637, 972 
1, 035, 109 
84, 108 
5. 346, 340 


271, 170 
784, 941 
73, 848 
1, 551, 776 


1, 836, 985 
504, 7G7 
81, 265 
9, 005, 375 


268, 093 
112, 915 
90, 106 
4, 160, 817 






9, 224, 969 
5, 683, 772 
2, 833, 544 
27, 878 
530, 539 


2, 140, 791 
1, 847, 168 


9, 689, 692 
9, 331, 435 
2, 622, 150 
34, 594 
798, 689 


1, 453^ 380 
4, 521, 241 














Total 






18, 299, 702 




22, 476, 560 











The year 1876 shows the largest receipt of cereals on record. The 
increase; however, is chiefly in flour, corn, and barley, and is mostly to 
supply the demand of an increased local consumption. 



PHILADELPHIA. 

The flour and grain trade of Philadelphia exhibits a marked increase of 
Tolume, the receipts of 1876 amounting to 40,673,880 bushels, the largest 
aggregate in the history of the city. A considerable increase in flour is 
especially noticeable, which was due, most probably, to the increased 
consumption of the city for the subsistence of visitors at the great Cen- 
tennial Exposition. Wheat and barley fell off, but corn, oats, and rye 
were marketed in greatly increased quantities, especially corn, of which 
the receipts were nearly triple those of 1875. 

Flour. — The flour trade of 1876 was on the whole satisfactory to deal- 
ers, the receipts amountiog to 970,781 barrels, against 922,190 barrels 
in 1875. The manufactures of the mills in and around the city amounted 
to 532,000 barrels, against 587,390 in 1875. The exports were 192,433 
barrels, valued at $1,295,910, averaging $6.76 per barrel ; the exports 
of 1875 were 160,748 barrels, valued at $943,107, averaging $5.86 per 
barrel. The greater part of this export goes to either the United King- 
dom or its colonies, especially the British West Indies. An increased 
demand is also noted from South America and the West Indies gener- 
ally. Patent flours from the Northwest are becoming quite popular in 
city consumption. Spring-wheat flour, since the recent improvements ^ 
in its manufacture, has rivaled, if not surpassed, the finest brands of 
winter-wheat, and now commands the highest market price. Phila- 
delphia, with increased facilities of transportation, is annually attract- 
ing a larger portion of this production. The mills of Philadelphia and 
its vicinity have also increased in number and efficiency. They sold 
more flour in 1876 than in any former year, though the number of bar- 
rels manufactured was not quite equal to that of 1875. The aggregate 
capacity of the city mills is estimated at 2,500 barrels in each twenty-four 
hours. Allowing sixty days in each year for repairs, there will remain 
about 250 working days, giving an aggregate production of 625,000 barrels 
per annum. The production of 1876, then, fell less than 15 per cent, short 
of the running capacity of the machinery. The grades of flour manufac- 
tured in Philadelphia have a wide range, but the bulk is made from prime 
red and amber wheat. The exports to South America and the West Indies 
are generally Pennsylvania and southern red and amber. Some spring- 
wheat is mixed with winter- wheat in the mannfactore of low grades for 
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the British markets. Prices ruled low during 1876. Superfine opened at 
$4 to $4,374 on the 1st of January, fell to $3.25 to $3.50 June 1, but ral- 
lied gradually to $3.50 to $4 December 1 ; Pennsylvania extra to choice 
ranged from $3.75 to $6.25 in August and September to $4.50 to $6.75 in 
January; western extra to choice from $4.25 to $6.60 in March to $5.25 
to $8 in June. 

Wheat— The receipts of wheat fell off considerably, being 4,485,000 
bushels in 1876, against 5,550,800 bushels in 1875. The decline is attrib- 
uted to the smaller number of direct orders from Europe. The quality 
of the receipts was mostly very good, the bulk being Pennsylvania and 
southern red and amber, which are great favorites with Philadelphia 
millers. Western red winter Ko. 1 and No. 2 were also received in con- 
siderable quantities and of superior quality. The western wheat trade 
has greatly increased of late years. Spring- wheat seems to be but little 
known in the market, from" the fact that no quotations of prices are 
extant. Winter red ranged $0.70 ^ $1.17 in August to $1.15 ® $1.42 in 
June; amber, from $1.18® $1.22J in August to $1.50/2) 1.55 in May; 
white, from $1.20 ® $1.30 in August to $1.50 ^ $1.58 in April. 

Corn.— The receipts of com rose from 7,130,000 bushels in 1875 to 
20,261,675 bushels in 1876, and that grain now stands at the head of the 
cereal products marketed at Philadelphia. With short supplies of wheat 
in the Old World in several years past, the use of com as human aliment 
has become more general. The exports amounted to 16,790,691 bushels, 
valued at $10,448,938, or nearly one-fifth of the aggregate value of the 
total foreign exports of the city. The exports from Philadelphia are 
mostly to the United Eangdom, but an increasing amount is annually 
shipped to Portugal and to Northern Europe. Italy used to import alcohol 
from the United States, but lately she has found it cheaper to import our 
corn and distil the spirit upon her own soil. Philadelphia has prof- 
ited by this new trade movement. Prices were steady during the year, 
ranging from 51 <2) 57 cents per bushel in September to 56 ® 68 cents in 
January. Of corn-meal the export amounted to 25,510 barrels, valued 
at $81,096, against 26,367 barrels, valued at $108,956, in 1875. 

Oats.— The receipts of oats also showed a great increase, amounting to 
4,484,000 bushels, against 3,820,400 bushels in 1875. Prices took a wide 
range, opening January 1 at 43 ® 50 cents per bushel, and gradually fall- 
ing to 28«g)41 cents December 1. The exports amounted to 861,176 
bushels, valued at $355,783 ; in 1875 the export was only 33,800 bushels, 
valued at $22,104. This is one of the numerous facts illustrating the 
success of the late efforts of the business men of Philadelphia to secure 
a larger portion of the cereal trade of the country. The oats crop of 
1876, from which the exports of the latter part of the year are mostly 
derived, was about 10 per cent, short of the crop of 1875 ; yet in spite 
of the shortened domestic supply, Philadelphia increased her export 
twenty-six fold. 

Eye. — The receipts of rye also show an enormous rate of increase, 
rising from 187,550 bushels in 1875, to 679,100 bushels in 1876. The ex- 
ports were 431,223 bushels, valued at $345,867. The exports of rye in 
1875 were too insignificant for even an official record. The exports of 
rye-flour amounted to 766 barrels, valued at $3,80,4, against 543 barrels, 
valued at $2,91,7, in 1875. Rye opened at 88 ® 90 cents January 1, rose 
to $1.25®$1.50 in May, and fell to 68^75 cents in November. 

Barley.— The receipts of barley were 1,329,200 bushels in 1876, against 
1,652,700 bushels in 1875. The exports of both years were too small to 
attract attention. All the barley brought to this market is for brewing, 
and hence the best qualities are in. constant request, the receipts being 
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mostly absorbed in the manufacture of beer, either in the city or ita 
immediate neighborhood. Prices, January 1, were $0.70 'S) $1.35 per 
bushel became nominal in June, were quoted at 55 fa) 95 centfe in July, 
and rose to 60 <a> 95 cents December 1. The brewers prefer malt of their 
own manufacture, or malted in the city malt-houses ; but Canadian, 
northern, and western malt was marketed in large quantities during the 
year. 

The receipts (not including the product of the city mills) and exports 
of flour and grain were as follows : 



Products. 


1873. 


1874. 


1875. 


1876. 


Kecoipts. 


Exports. 


Receipts. 


Exports. 


Heceipts. 


Exports. 


Receipts. 


Exports. 




954, 680 
4, 372, 800 


142, 386 
1, 938, 310 


915, 636 
5, 471, 700 




922,190 
5, 550, 800 


160, 748 
3, 302, 054 


970, 781 
4, 485, 000 


192, 433 
2, 989, 704 


Wheat bush. 




Flour and wheat, 





9,146, 200 
8. 233, 400 
5, 980, 565 
270, 600 
1, 066, 392 


2,650, 240 
2, 002, 368 


10, 049, 880 
5, 954, 700 
4, 715, 000 
210, 191 




■ 

10,161,750 
7, 130, 000 
3, 820, 400 
187, 550 
1, 652, 700 


4, 105, 794 
4, 601, 586 
33,800 


9, 338, 905 
20, 261, 675 
4, 484. 000 
679, 100 
1, 329, 200 


3, 951, 869 
16, 790, 691 
861, 176 
431, 223 






Oats...... do.. 

Rye do.. 










1, 236, 392 






Totnl 










24, 697, 157 




22, 156, 163 




22, 952, 400 




36, 092, 880 



















BALTIMORE. 



The receipts of flour and grain at Baltimore during 1876 show an in- 
crease of nearly 60 per cent, compared with 1875, and nearly 50 per cent, 
compared with the great grain year of 1874. The increase is mostly in 
corn; the other items, excepting rye, show a decline. The most of this 
trade consists in flour, wheat, and corn. 

Flour, — The Baltimore Flour aud Corn Exchange reports the aggregate 
receipts of 1876 at 1,389,538 barrels, against 1,391,843 barrels in 1875, 
a decline of 2,305 barrels. This report does not include the coasting- 
trade with Kichmond, Va., which in 1876 is estimated at 65,000 barrels, 
making the total receipts 1,454,538 barrels. Of the receipts, 321,852 were 
reported as contributed by the city mills, an aggregate which is considered 
as considerably below the truth. It should probably be placed as high as 
400,000 barrels. Shipments to home points are not given. The foreign 
exports of 1876 amounted to 426,094, a decline of 6 per cent, from the 
figures of 1875. Of the exports of 1876, about 58 per cent, went to 
South America, 24 per cent, to the West Indies, and the remainder 
mostly to Europe, Great Britain taking 51,032 barrels. The character 
of the flour made by the Baltimore mills was fully maintained during 
the year. The wheat crop of the neighboring regions, upon which the 
cify mills mostly depend for supply, was remarkably good, and the manu- 
facture carefully conducted. The market ruled low for inferior brands 
during most of the year, but improved toward the close, rising full $1 
per barrel above previous minimum quotations. High grades of city 
mills manufacture fluctuated with the cost, of wheat. During the first 
three months the price ranged from $6.50 ® $7 per barrel, rising in May 
to $8, when a decline set in, which culminated in October at $6.25 fa> 
$6.50 per barrel; a subsequent rise brought prices to $7.25 'S) $7.50. 
Howard-street superfine opened at $4.25 ® $4.50 per barrel, declined 
late in the summer to $3.75 ^S) $4, and rose in December to $4.50 fa> $5. 
Western extra opened at $4.50 ^ $5.25, fell to $3.50 ^ $4.25 late in the 
season, and rose to $5.25 ® $5.50 in the middle of December. 
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Wheat — The receipts of wheat during 1876 were 3,945,247 bushels, a 
decline of 464,423 bushels, over 10 per cent., from the receipts of 1875. 
The foreign exports amounted to 1,659,861 bushels, a decline of 19 per 
cent. At the beginning of the year the stock left over from 1875 in the 
hands of millers and dealers amounted to 311,043 bushels, which, added 
to the current receipts, made the total stock in the market during the 
year 4,256,290 bushels. Of this amount, about 2,000,000 bushels were 
ground by the city mills, 1,659,861 bushels exported to foreign countries, 
about 100,000 bushels shipped coastwise or to millers of neighboring 
districts, with 247,856 bushels left in the elevators, and 248,573 in the 
hands of millers and dealers or on shipboard. The crop of 1875, in 
regions dependent upon the Baltimore market, was considerably short- 
ened, which caused a reduction in the receipts of the first six months. 
The crop of 1876 beiug larger, the receipts were more abundant and of 
better quality. Southern red wheat, on the 1st of January, was quoted 
at $1.35 ® $1.45 per bushel. It showed a rising tendency through the 
winter and spring, reaching $1.40 ^ $1.50 in May. Subsequently it 
declioed as the prospects of the crop around Baltimore became more 
cheering, falling to $1.18 ® $1.22 in August, but rallied to the opening 
figures at the close of the year. Southern white exhibited about the 
same range of fluctuations, opening and closing at $1.45 ® $1.55. Of 
wheat, and flour reduced to wheat, the receipts amounted 10,892,937 
bushels, a decline of 1,351,288, or 11 per cent., from 1875. 

Corn. — Receipts, 24,684,230 bushels, an enormous increase over the 
receipts of 1875, which embraced but 9,567,141 bushels. This increase 
gives Baltimore the leadership in the com trade among the distributive 
markets on the Atlantic coast. It results from a judicious manage- 
ment of the immense railroad facilities centering at Baltimore in offer- 
ing differential rates of transportation for through freight. During the 
last seven months of the year the Baltimore and Ohio Railroad, compet- 
ing with rivals farther north, put down the tariff on transportation to 
17J cents per cental from Chicago to Baltimore. Of the receipts, about 
3,000,009 bushels came by the Chesapeake Bay. The stock on hand at 
the opening of the year was 155,385 bushels, which, added to the 
receipts, amounted to 24,839,615 bushels. This aggregate was disposed 
of as follows : Exported to foreign countries, 20,953,724 bushels ; ex- 
ported coastwise, 600,000 bushels ; ground by city mills, 250,000 ; taken 
by distilleries, 350,000; taken for local wants, 1,200,000 ; stock left in 
elevators, 1,038,650 ; stock left in hands of millers and others and on 
shipboard, 447,241. The prices of southern white corn were uniformly 
lower than in 1875. The year's quotations opened at 48 ® 55 and closed 
at 55 ^ 56, the maximum, 62 ^ 63, being reported in April and May. 
Southern yellow averaged about the same. 

Oat«.— Receipts, 810,212 bushels, a decline of 167,302. The receipts 
were nearly all taken for home consumption, the shipments being too 
small to be worthy of notice. The receipts were cut down by a failure in 
the demand, caused by the inferior character of the crop as well as by the 
abundance of the hay crop of 1876, which largely superseded it as a 
feeding material. Prices were uniformly lower than during 1875; 
January 1, the quotations were 40 'S) 50 cents; they gradually subsided to 
30 'g) 36 November 1, with a partial reaction toward the close of the year. 

Eye, — Receipts 112,160 bushels, an increase of 37,631 bushels, or 50 
per cent., over 1875. The annual receipts of the last few years show 
great variations, showing a fluctuating relation between supply and 
demand. Greater storage facilities for this branch of the grain trade, 
it is thought, would enlarge the local consumption, and induce a profit- 
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able foreign-export trade. Prices show a marked redaction all through 
the year. January opened at 78 ^85 cents, but quotations fell to 54 '©So, 
September 1, with a subsequent reaction, which carried them nearly up 
to their opening figures at the end of the year. 

Barley. — Ko receipts of this grain are noted in the commercial reports 
of Baltimore. 

The following table represents the flour and grain movements of the 
last five years : 



Prodncte 


1872. 


1873. 


1874. 


Keceipts. 


Foreign 
shipments. 


Reoeipts. 


Foreign 
shipments. 


Receipts. 


Foreign 
shipmentd. 


Flour and 'wheat . . bushele . . 

Com do 

Oats do 


1, 175, 9C7 
2, 456, 100 


282, 553 
88, 025 


1, 312, 612 

2, 810, 917 


359, 566 
1, 158, 097 


1, 560, 997 
6, 456, 834 


474, 758 
3, 556, 848 


8, 335, 935 

9, 045, 465 
1, 959, 161 

'90, 938 


1, 500, 700 
5, 157, 235 


9, 373, 977 
8, 330, 449 
1, 255, 072 
100, 519 


2, 955, 927 
6, 003, 618 


14, 261, 819 
9, 355, 567 
1, 149, 188 
118, 634 


5, 930, 638 
5, 959, 757 








Total 








19, 431, 499 




19, 060, 017 




24, 885, 208 












Products. 


1875. 


1876. 


EeceiptB. 


Foreign 
shipments. 


Reoeipts. 


Foreign 
shipments. 


Floor and wheat bushels.. 


1, 391, 843 
4, 409, 670 


453, 000 
2, 046, 430 


1, 389, 538 
3, 945, 247 


426, 094 
1, 659, 861 


11, 368, 88o 
9, 567, 141 
977, 514 
74, 529 


4, 311, 430 
6, 989, 807 


10, 892, 937 
24, 684, 230 
810, 212 
112, 160 


3, 790, 331 
20, 953, 724 


Oita do.... 








Totfil 






21, 988, 069 




36, 499, 539 











CINCINNATI. 

The statistics of the flour and grain trade of Cincinnati are compiled 
chiefly from the annual reports of the chamber of commerce, and 
represent " commercial years " instead of calendar years. The report 
for the twelve montibs ending August 31, 1876, of course, shows but a 
small portion of the crops last harvested, and embraces mainly the 
crops of 1875. The flour trade during the last commercial year was 
very unsatisfactory both to millers and dealers. The wheat crop in 
many districts dependent on the Cincinnati market suffered serious 
disaster during the growing and harvest season of 1876, which not only 
reduced the amount of flour marketed, but rendered much of it very 
unsound. This is especially true of wheat in Ohio and Indiana, where 
destructive floods were numerous during the summer of 1875. The 
trade in raw grain, however, shows the same steady increase in the last 
commercial year that characterized it during several preceding years. 
Cincinnati, which has long been a large consuming market, is 
annually extending its distributive trade. This extension is partly the 
result of favorable railroad prices of transportation, while on the other 
hand the enlargement of the volume of that trade tends to perpetuate 
those favorable terms. Elevating machinery is being brought into play 
for the handliftg of grain, and all the modern iqaprovements of a great 
grain market are in progress of construction or in contemplation. The 
Cincinnati Southern Railroad, now under construction, will open a still 
wider field of commercial enterprise, giving access to many southern 
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interior markets with which Cincinnati traders have now no direct 
relations. 

Flour.— BQceipts of 1875-'76, 636,504 barrels, a decline of 61,074 bar- 
rels, or nearly 9 per cent., from the previous twelve months. Shipments, 
396,217 barrels, a reduction of 77,243 barrels, or 16 per cent. The amount 
of unsound flour received was greater, perhaps, than duriug any previous 
year, on account of the poor wheat-crops of 1875. To meet the defi- 
ciency, winter-wheat from Michigan and Northern Ohio, which usually 
sought other markets, was imported by the millers 5 but the success of this 
^ expedient was by no means remarkable. An increased amount of spring- 
wheat flour from the Northwest was marketed here, and an increased de- 
mand for this article by bakers and families for home consumption was the 
result. The better grades of winter- wheat flour steadily gained ground 
in public favor; even the poorer classes are preferring high grades. 
Poor flour was abundant during the year, realizing but a limited demand 
for shipment, especially as Cincinnati prices were relatively higher than 
those of many other markets. The increased consumption of high grades 
left a smaller surplus for shipment. For these reasons and others, the 
shipments fell off in greater proportion than the receipts. Very little of 
speculation disturbed the regular course of the trade. The market dur- 
ing the year was languid. During the months immediately following the 
harvest of 1875 there was some activity, but this subsided after it was 
found that the reports of bad condition of the crop were greatly exag- 
gerated. During the last fi.ve years family flour averaged $7.32 per barrel 
inl871-'72, $7.46.8 in 187^-^73, $6.60.4 in 1873-74, $5.43 in 1874-75, 
$5.52.3 in 1875-76. Extra flour, during the same years, respectively 
averaged $7.14.6, $7.15, $6.25.5, $5.18.3, and $4.65.6; superfine, during 
the same years, averaged $6.06, $5.56J, $5.06^, $4.41.7, and $3.90. 

WJieat — The crop of 1875 was inferior, but a large surplus remained 
from the excellent crop of 1874 in first hands, which came into market 
in such quantities as to prevent a great rise in prices. It was also mixed 
with the imperfect new grain to improve the quality of the flour, but a 
considerable portion of the latter was found entirely unfit for milling, 
and hence was thrown into the feeding-trough. As the harvest of 1876 
approached, the fine prospects of the crop greatly depressed the price of 
the old one. The demand, however, was good during the whole year. 
The receipts were 1,052,952 bushels, a decline from the preceding year 
of 82,436 bushels, or over 7 per cent. Shipments, 558,252 bushels ; a 
decline of 42,370 bushels, or 7 per cent. As but little wheat was author- 
itatively graded during the year, it is diflacult to compare prices. Sales 
were generally made by sample, and the average on the full range of 
samples was $1.10,17 per bushel, against $1.16,6 the preceding year. 

Corn. — The corn trade exceeded that of any previous year, receipts, 
4,115,564 bushels, an increase of 420,003 bushels, or over 11 per cent. ; 
shipments, 1,028,325 bushels, an increase of 432,410 bushels, or 72 per 
cent. The crop of 1875 was very abundant, but in many regions de- 
pendent on the Cincinnati market it had not been secured in very 
good order, and hence it presented a very inferior quality. As but a 
small proportion could be graded as JSTo. 2, a new grade (No. 3.) was 
established by authority of the chamber of commerce. At the open- 
ing of the commercial year the market showed considerable strength, 
prime mixed ear being quoted at 70 to 71 cents per bushel ; but all 
through the year prices declined, with some partial reactions. The closing 
quotations were 44 to 47 cents. The annual average prices of this kind 
of corn for the last five commercial years, respectively, were as follows : 
1871-72, 45 cents; 1872-73, 42.6 cents: 1873-'74, 60.5 cents; 1874-^75, 
72.62 cents; 1875-76, 51.62 cents. 
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Oats. — ^Notwithstanding the comparative failure of the oats-crop of 
1875 in Kentucky and Southern Ohio and Indiana, the trade in this grain 
showed great enlargement. The receipts were 1,441,158 bushels, a gain 
of 117.778 bushels, or nearly 9 per cent. Shipments, 321,755 bushels, a 
gain of 128,513 bushels, or 66 per cent. Eegions generally contributing 
to other markets came in to supply the deficiency of the districts imme- 
diately around the city. The northern counties of Ohio, Indiana, and 
Illinois furnished a good quality of feeding-oats, while Southern and 
Central Missouri sent some less desirable. The crop of 1874 went out 
at high prices. The crop of 1875 opened at 40 ® 52 cents for No. 2 mixed, 
but steadily declined until nearly the close of the year, reaching 31 to 
S5 cents at the end of August, 1876. The average price of this grade was 
38 cents, against 59 cents in the preceding year and 48.2 cents in 1873-74. 

Rye. — The rye trade, on the whole, exceeded that of any previous year ; 
receipts, 500,515 bushels, an increase of 164,105 bushels, or nearly 50 
per cent. 5 shipments 178,403 bushels, an increase of 80,158, or over 81 
per cent. The supply throughout the year was abundant, but the quality 
poor, having shared in the disasters of 1875, so fatal to the small grains 
of this region. A large part of the crop of Ohio, Indiana, and Illinois was 
returned as rejected. Its apparent lack of keeping qualities prevented 
speculation, as none desired to accumulate grain that showed tendency to 
spoil. Rye from Wisconsin and some from Kansas and Missouri was, on 
the w^hole, above this suspicion, but there were exceptions. Prices for 
No. 2 opened at 80 ^ 82 cents, but shrunk through the whole year, with 
an occasional fitful reaction, and closed at 55 ^ 58 cents. The average 
for the year was 74.4 cents per bushel, against $1.05,8 the preceding year, 
92.9 cents in 1873-'74, and 75.8 cents in 1872-^73. The samples of the 
crop of 1876, marketed at the close of the year, were good, on the whole, 
and indications of an abundant yield caused a decline in prices. 

Barley, — The receipts exceeded those of any previous year, being 
1,551,944 bushels, an increase of 442,251 bushels, or nearly 40 per cent. 
Shipments, 232,556 bushels, an increase of 149,823 bushels, or 181 per 
cent. The barley marketed was mostly inferior, but good samples came 
from California, Canada, and New York. The market was active and 
well supplied throughout the year. Owing to injuries from bad weather, 
very little of the barley in the market was graded. No. 2 spring opened 
at $1.16 ^ $1.18, and fell off by November $1 ® $1.10 5 No. 2 fall 
appeared in the latter part of the year, ranging from 70 to 80 cents per 
bushel. It was mostly sold by sample, and that which approximated 
No. 2 fall averaged $i.20 per bushel, against $1.41 the preceding year. 

The flour and grain movements at Cincinnati during the last five com- 
mercial years were as follows : 



Prodncts. 


1871-'72. 


1872-'73. 


1873-'74. 


Beceipts. 


Shipments. 


Eeceipts. 


Shipments. 


Keceipta. 


Shipments. 




582, 930 
762, 144 


410, 501 
323, 405 


765, 469 
860, 454 


560, 829 
412. 722 


774, 916 
1, 221, 176 


551, 774 
783, 990 


Flour and wheat . . bushels. . 


3, 676, 794 
1, 829, 866 
1, 160, 053 
357,309 
1, 177, 306 


2, 375, 910 
246, 632 
230, 963 
110, 464 
26, 984 


4, 687, 799 
2, 259, 544 
1, 520, 979 
426, 660 
1, 228, 245 


3, 210, 867 
324, 183 
324, 718 
61.577 
37,456 


5, 095, 756 
3, 457, 164 
1, 372, 464 
385, 934 
1, 084, 500 


3, 542, 860 
658, 718 
216, 660 
117, 349 
90. 688 


8, 201, 328 


2. 990. 953 


10, 123, 227 


3, 964, 801 


11,395,818 1 4,626.275 

1 
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ProdnotB. 


1874-'76. 


1875-'76. 


Booeipts. 


SMpments. 


BeoeiptB. 


ShipmentA. 




697, 578 
1. 135, 388 


473, 460 
600, 622 


636, 504 
1, 052, 952 


396, 217 
558,252 




Tot-a 


4, 623, 278 
3, G95, 561 
1, 323, 380 
336, 410 
1, 109, 693 


2, 967, 922 
595, 915 
193, 242 
98, 245 
82,733 


4, 235, 472 
4,115,564 
1, 441. 158 
500, 515 
1, 551, 944 


2, 539, 337 
1, 028, 325 
321. 755 
178,403 
232,556 


11, 08b. 322 


3,938,067 


11, 844, 653 


4,300,376 





omoAoo. 

Flour. — ^The receipts of flour were 2,956,197 barrels, a gain of 329,314 
barrels, or 12J per cent., over 1875, and the shipments 2,634,838, a gain 
of 349,725, or 15 per cent. The city mills manufactured 271,074 barrels, 
against 249,653 in 1875 ; they were kept running during the whole year 
to nearly their full capacity. The city manufacture was confined mostly 
to three establishments. The market was generally quiet, and fre- 
quently dull. The wholesale trade, especially, was greatly reduced. 
Formerly trade was not considered as very active unless transactions 
involved the sale of 15,000 or 20,000 barrels per day. During 1876 few 
days exceeded 4,000 barrels, while the average of the year was not over 
3,000 barrels per day. Yet with this low average of the wholesale trade 
the sales of 1876 somewhat exceeded those of 1875. The decline in 
wholesale transactions is due to the growing disposition of bakers and 
store-keepers to order direct from the mill and thus save one set of mid- 
dlemen's profits. Much flour not handled by city operators was sent to 
Chicago to gain the benefit of the excellent inspection laws there in 
force. The increase in shipments prevented any great accumulation of 
stocks, and hence holders were not at any time under an undue pressure 
to sell. The city mills disposed of their products chiefly in direct sales 
to consumers or retail dealers. 

A great change has taken place in later years in the character of the 
Chicago flour trade. The milling capacity of the Northwest has greatly 
increased. Formerly the country mills found it to their interest to send 
their stocks to Chicago, where a steady demand existed for shipment to 
the Eastern States and to Europe, but of later years they have estab- 
lished direct relations with the markets of consumption in the East, and 
now ship direct. The foreign export trade has been greatly affected by 
the improvements in handling grain by elevators, which have lessened 
the expense of shipping raw grain. English millers now purchase 
American wheat and largely mix it with cheaper wheats from South- 
eastern Europe and Egypt, thereby producing a flour which meets the 
great bulk of the home demand. The English mills have also exten- 
sively introduced the " middlings purifier," which enables them to ex- 
tract a larger amount of flour than formerly from the crushed grain. 
This revival of the flour manufacture of England has especially curtailed 
the foreign export from Chicago, shifting the demand from flour to 
wheat. But the decline in shipments to the East and to Europe has 
been partly made up by an increase in local consumi)tion and in the sup- 
ply of neighboring regions. The spring- wheat flour of the Northwest, 
with its recent improvements in manufacture, is encroaching even upon 
the winter flour of regions farther south, and successfully competing 
with best white winter flour in all the leading markets of the country. 
A considerable foreign trade in bagged flour has sprung up, embrac- 
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ing grades below ayerage Bpiing extras. These bagged flours are 
mostly sent to Scotland and the north of England, where they meet 
a popular prejudice in favor of flour put up in this way. The quality 
of the flour made from the crop of 1875 was unsatisfactory, and 
especially destitute in keeping qualities. Hence there was no disposi- 
tion to accumulate stocks. This kept the market steady in small trans- 
actions to meet current wants. The mixture of old wheat with new 
caused some prejudice against the crop of 1876, but its superiority soon 
became apparent. Kansas flour declined in receipts ; its dark color over- 
balanced its other good qualities, and the demand became restricted. 
Nebraska mills have gained some reputation by samples already afforded, 
and an increasing trade in their flour is anticipated. The Department 
record of prices, compiled at the beginning of each month, shows that 
choice winter extras ranged from $6.50 to $7.87 per barrel during the 
year ; patent springs, from $6 to $9 ; spring superfines, from $2.50 to $4. 
The maximum prices were in the early summer. The average price for 
the year for shipping extras was $4.75, against $4.92J in 1875 and $5 in 
1874. Minnesota flour of all grades averaged about $5.75. 

Wheat.— The wheat trade fell off greatly in 1876 ; receipts, 16,574,058 
bushels, a decline from 1875 of 7,632,312 bushels, or over 31 per cent. ; 
shipments 14,361,950 bushels, a decline of 8,822,399, or 38 per cent. 
Prominent among the reasons of this diminished trade was the poor 
quality of the crop of 1875, together with the small demand for low 
grades, which constituted the greater portion of that crop. The close 
inspection which thus classified the crop was considered remarkably 
strict and deterred many shippers from passing their grain through this 
market by the fear that it would not meet the requirements of the board 
of trade. Yet, strict as it was, a large quantity of wheat graded as No. 
2 was defective in the keeping qualities required for'this grade, and 
injured the reputation of the market by heating in the bin. A combi- 
nation was also formed for the shipment of the low grade wheats, repre- 
senting them as equal to Chicago No. 2, but their deficiency in keeping 
qualities prevented their export to Europe, and they lay in New York 
magazines, slowly worked off to meet the demands of local consump- 
tion. This combination, though short lived and ending in serious dis- 
aster to all its participants, succeeded in injuring greatly the reputation 
of Chicago wheat. The market dragged heavily through the spring, 
and prices went down in consequence of exaggerated reports of the 
poor condition of the crop of 1875. Another combination during the 
summer quietly cornered the wheat-market and succeeded in bearing 
prices to a very low point, just in time to take ad vantage of arise caused 
by threatening aspects of the Turkish question. A lack of transporta- 
tion facilities eastward by rail was severely felt by shippers during the 
summer and fall. These are some of the causes alleged for the dimin- 
ished wheat movement at this point. The following table shows the 
annual and monthly range and the average of prices of No. 2 spring- 
wheat during the year and for the last four years: 



Month. 



January . . 
February . 

March 

April 

May 

June 

Jnly 

Augasc . . . 
September 



Lowest. Highest. Average. 



$0 95 
97S 

954 
95| 
1 02i 
83 
84i 
93i 



$1 02i 
1 05 
1 05 
1 054 
1 08 
1 08 
1 04| 
97i 
1 11 



$0 98J 
1 Oli 
1 00 4-5 
1 Olf 
1 03 
1 04i 
93i 

89 9-10 
1 03^ 



Month. 



October. .. 
November 
December 

Year— 

1876 

1875 

1874 

1873 



Lowest. 


Highest. 


Average. 


U 05i 


$1 m 


61 09i 


1 06| 


1 I3i 


1 10 5-6 


1 14^ 


1 26i 


1 19f 


83 
83* 
8l| 
- 89 


1 26| 
1 31 
1 S28i 
1 40 


1 03 
1 02 
1 08 
1 17 
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The improvement in prices toward the close of the year is due to short 
crops in the Northwest, as well as to the better quality ; there was a 
good demand for old wheat at the close of the year. Minnesota wheat 
has become quite popular with the English millers as one of the most 
available for mixing with other wheats, but the short crop of Minnesota 
in 1876 limited this branch of trade at Chicago. 

Corn. — The corn trade of 1876 shows a great enlargement; the receipts 
were 48,668,640 bushels, an increase of 20,327,490 bushels, or over 71 
per cent., over 1875; the shipments were 45,629,035 bushels, a gain of 
19,185,151 bushels, or 73 per cent. This increased trade is attributed to 
the great yield of corn in 1875 and to its inferior condition, which made 
producers and traders indisposed to hoard it. It was gathered , generally, 
in a damp condition, and was destitute of keeping qualities. Complaints 
against the inspection authorities caused some changes in the official 
board, after which the complaints ceased. The crop of 1876 was abun- 
dant and good, and a general disposition to crib it caused the receipts to 
be light. It was secured generally in good order, and hence would bear 
keeping. The low prices offered at the close of the year presented but 
little inducement to holders to part with it. The range of prices was 
remarkably limited, and less disturbed by speculation than formerly. A 
systematic effort was made to enlarge the consumption of western corn 
in England, and a large quantity was shipped from Chicago. As long 
as the grain commanded at least 26 shillings per quarter in the Euro- 
pean market, it was found profitable to ship it; but the supplies sent 
forward were in excess of the demand, and not over 25 shillings per quar- 
ter could be obtained for lots in good condition, while some that had 
been spoiled by heating on the passage were sold at 19 fa) 22 shillings. 
The crop of 1875, not being in as good condition generally, as had been 
calculated, made a less favorable impression in England than had been 
anticipated, and this materially affected both the price and the de- 
mand. The annual and monthly range and average of prices of No. 2 
corn during the year and the last four years were as follows : 



Lowest. 


Highest. 




$0 42 


«0 464 


$0 43. 6 


411 


m 


43.85 


44^ 


46| 


45.26 


38f 


49 


44| 


46 


76f 


63| 


53 


86 


65 


29 


53i 


37 



Montih. 



Lowest. 



Highest. 



Ayerage. 



Month. 



J annary . . 
Febrnary . 
March . ... 

April 

May 

June 

July 

August... 
September 



$0 40 
38| 
42i 
44i 
44 
43* 
421 
41i 
42i 



$0 47^ 
43 
47i 
48* 
49 
47f 
48 
47i 
47* 



$0 43. 4 
41.2 
44.62 
45. 84 
46.3 
45.7 
45. 61 
44. 65 
45.31 



October. .. 
November 
December 

Year— 

1876 

1875 

1874 

1873 



Oats, — The market for oats exhibits a small increase in quantity but 
a decrease of nearly half in the value of the grain. The receipts were 
13,030,121 bushels, against 12,916,428 in 1875 ; shipments, 11,271,642, 
against 10,279,134. The course of the market was regular, and the trade 
was remarkably free from corners ; the disastrous results of the corner 
of 1875 still lingered as a warning in the memory of speculators, while 
the new rules of the board of trade rendered the process of combina- 
tion more difficult. The natural play of' supply and demand depressed 
prices, as the large surplus of the crop of 1875 was even larger than had 
been estimated. The shipping movement of the old crop was very satis- 
factory, being much larger than during the preceding year. The low 
grades mostly went to New York, and the higher to New England and 
Europe, especially to England, where the feeders found a profit in using 
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our oats. The new crop of 1876 was poor and deficient, not so much in 
the number of measured bushels as in weight per bushel. Oats weigh- 
ing 25 to 26 pound per measured bushel were graded as Ko. 2, while at 
least three-fourths of the offerings failed to meet even this poor test. 
The result was a great demoralization in the market. The new crop 
came in slowly, as holders, calculating from the short yield that prices 
would be higher, were disposed to hold on to their stocks. Western buy- 
ers did not care to take them, and hence they were sent forward to glut 
the eastern market. During the last five months of the year Chicago 
prices ruled relatively higher. The annual^ and monthly range and aver- 
age of prices during the year and the last four years were as follows : 



Mo&th. 



Jannarj ... 
Febraary . 

March 

April 

May 

June 

July 

Auj^st ... 
September 



$0 29| 

30f 

3li 

30 

28i 

28i 

27 

30 

30| 



Highest. 



$0 31t 

32i 

34i 

33* 

3U 

31i 

30i 

33 

35 



jATerago. 



$0 30. 6 
31.4 
32.78 
32. 28 
30.22 
29. 71 
28. 77 
30.8 
33.42 



Month. 



October... 
November 
December. 

Tear— 

1876 

1875 

1874 

1873 



Loir«st. 



3U 
30i 

33 



27 
29i 
37J 
S3} 



Higbeat. 



34i 

33i 



35 
63 
85 
40^ 



Ayerage, 



32.87 
32.21 
33.74 



47 
46 



-The receipts- nearly doubled, being 1,447,917 bushels in 1876, 
against 699,583 in 1875; the shipments were 1,433,976, against 310,592, 
an increase of fourfold. This great disproportion in the shipments was 
caused by the close of nearly all the distilleries for the winter, necessi- 
tating the shipment of the receipts to other markets. Prices dragged 
through the winter and spring, but in June a fair demand for European 
export arose, which advanced the prices of No. 2 to 72 J cents per bushel, 
but the free receipts of the new crop reduced quotations to 50 cents. 
With a partial rally prices remained steady to November, when reports 
of a short crop in Germany caused a rapid clearing of the rye-bins of 
Chicago for shipment to Europe, which strengthened prices. In Decem- 
ber it was believed that most of the "visible supply'' in the country was 
controlled by a single Chicago firm. 

, The annual and monthly range and average of prices during the year 
and the last four years were as follows : 



Month. 



January ,. 
February. 
March .... 

April 

May 

June 

July 

August... 
September 



Loireit. 



p) 66 
62 
€0 

63 

61i 

67 

50 

50 

57i 



Highest. 



10 67i 

67i 

66 

66 

71 

72i 

67 

53 

65i 



Ayerage. 



10 66. 7 

65.26 
64 

65. 19 

65.67 

69.9 

59.78 

54 

63 



Month. 



October... 
November 
December. 

Year— 

1876 

1875 

1874 

1873 



Lowest. 



10 59 

56 
67i 



50 
65 
77 
56 



Highest. 



$0 62| 
67 
73 



73 
1 15 
1 01 

81 



Averag©. 



$0 60. 71 
61.63 
71.09 



63| 
88| 



^arZ^^.— Receipts 4,716,360 bushels, an increase of 1,609,063, or over 
60 per cent.; shipments 2,687,932, an increase of 819,726, or 44 per 
cent. The market throughout the year was languid and unsatisfactory. 
The crop of 1875 in regions dependent on Chicago was poor, while 
Canada and New York raised abundant crops of good quality. This 
reduced prices to an unusual depression. An unsuccessful attempt at 
cornering brought heavy loss on the parties engaged in it ; they were 
obliged to receive at 95 cents a large quantity of barley for which they 
13 A 
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were glad to accept 40 cents in 'Hew York, the grain being fit only for 
feeding. The new crop was better than its predecessor, yet it was defi- 
cient in choice brewing grain, hence a large quantity was imported from 
California, Canada, and other quarters. The fall trade in western bar- 
ley was, therefore, as unsatisfactory as in the previous part of the year. 
The low grades were shipped eastward for feeding, while the small pro- 
portion of No. 2 remained to be speculated on, though orders from the 
East were few. The annual and monthly range and average of prices 
for 1876 and for the last four years were as follows: 



Month. 



Lowest. 



Highest. 



Average. 



Month. 



Lowest. 



Highest. 



Average. 



January . . 
Fehmary . 

Mareh 

April 

Mkj 

Jnne 

Jnly 

Auj^st . . . 
September 



$0 75 
51 

52 

62^ 

55 

49 

69 

72 



10 87 

80 
64 
64 
80 
63 



801 
88l 



$0 81. 31 
67.1 
58.8 
59. 72 
68. 76 
59 
59 8 
73.8 
79.5 



October... 
November 
December 

Year— 

1876 

1875 

1874 

1873 



$0 80 
62 



49 
81 
81 
50 



^^0 95 
80 
68i 



95 

1 40 

2 00 
1 58 



$0 85. 48 
73. 63 
65.91 



€9.38 



The flour and grain movement of the last five years may be summa- 
rized as follows : 



Products. 


1672. 


1873. 


1874. 


BeeeiptB. 


Shipments. 


Becelpta. 


Shipments. 


Receipts. 


Shipmeofts. 




1, 532, 014 
12, 724, 141 


1. 361, 328 
12, 160, 046 


2,478,376 
26, 266, 562 


2, 303, 490 
24, 455, 657 


2, 666, 679 
29, 764, 6ii2 


2, 306, 576 
27,634,587 


Wheat and flour bushels. 

Com do — 

Oats do — 

Rye do 

Total 


20, 384, 211 
47. 366, 087 
15, 061, 715 
1, 129, 086 
5,251, 750 


18, 966, 686 
47,013, 552 
12, 255, 537 
776, 805 
5,032,308 


38, 703, 442 
38, 157,232 
17, 888, 724 
1, 189, 464 
4, 240, 239 


35, 973, 107 

36, 754, 943 
15, 694, 133 

960, 613 
3, 366. 041 


43, 098, 017 
35, 799, 638 
13, 901, 235 
791, 182 
3,354, 981 


39, 167, 467 
32, 705, 224 
10, 561, 673 
335,077 
2,404,538 


89, 192, 849 


84, 044. 688 


100, 179, 101 


92, 748, 837 


96,945,053 


85, 173, 979 




Products. 


1875. 


1876. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 




2, 625,^ 
24,206,370 


2,285,113 
23, 184, 349 


2, 955, 197 
16, 574, 058 


2, 634, 838 
14, 361, 950 




37, 335, 785 
28, 341, 150 
12, 916, 428 
699, 583 
3, 107, 297 


34, 609, 914 
26, 443, 884 
10, 979, 134 
310, 592 
1, 868, 206 


31, 350, 043 
48, 668, 640 
13, 030, 121 
1, 447, 917 
4, 716, 360 


27, 536, 140 
45, 629, 035 
11, 271, 642 

1, 4J3, 976 

2, 687, 932 




82, 400, 243 


73, 511, 730 


99, 213, 081 


88, 558, 725 





MILWAUKEE. 

Flour. — ^The receipts of flour from other points during 1876 at Mil- 
waukee amounted to 2,082.688 barrels, an increase compared with 1875 
of 638,887 barrels, or over 44 per cent. The number of barrels manu- 
factured was 647 ,581, a decline of 98,545 barrels, or 13 per cent., from the 
figures of 1875. The aggregate of receipts and manufactures of 187G 
was 2,730,269, an increase of 640,342 barrels, or nearly 25 per cent., over 
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the previous year. The total shipments amounted to 2,654,028 barrels, 
an increase of 490,682 barrels, or nearly 23 per cent. The deficiency of 
the wheat-crop of 1876 in the region around Milwaukee had no percep- 
tible eflfect upon the milling operations of the city till about the close of 
the year, when the depletion of interior stocks, especially of good wheat, 
began to appear. This deficiency in raw material indicated an enforced 
decline in the aggregates manufactured and marketed at least before 
the receipt of the crop of 1877. A comparatively small proportion of 
the flour from other points was for sale in the Milwaukee market, but 
was mostly received only for transshipment. Prices were generally 
steady and affected less "than usual by the fluctuations of the wheat 
market, closing at an advance of 25 cents to 50 cents per barrel over 
the rates prevailing at the beginning of the year. Superfine spring 
brands opened and closed at $3 to $4 per barrel, running as low as $2.50 
during the ^ast weeks of summer. Spring extras advanced gradually, 
but without reaction, from $4.25 to $5.50 at the beginning to $4.87 to 
$5.75 at the close of the year. Fancy springs showed scarce a ripple of 
variation, ranging from $6 to $8.25. Winter extras gradually rose from 
$5.50 <a) $6.50 to $5.75 ^ $6.75. The latter ranged somewhat higher 
than extra State flour in the New York market, the quotations being 
carefully made on the same days. 

^heaU — The wheat trade of Milwaukee shows a very heavy decline, 
the receipts of 1876 amounting to 18,174,817 bushels, a decrease of 
9,703,910 bushels, or nearly 35 per cent., from the receipts of 1875. The 
shipments were 16,804,394 bushels, a decline of 5,876,626 bushels, or 26 
per cent., from the previous year. The deficiency occurred entirely 
within the latter half of the year. Unfavorable reports of the prospects 
of the crop began to tell upon the receipts even a month before harvest, 
and the subsequent confirmation of these reports by the results of the 
harvest produced a very marked deficiency. The receipts of the crop of 
1876 during that year were only 7,083,777 bushels, against 14,302,942 in 
the previous year. The crop of 1876 was saved in excellent condition, and 
of its receipts at Milwaukee during the closing months of the year 12.14 
per cent, were graded as No. 1, 54.26 per cent, as No. 2, 28.36 per cent, 
as No. 3, and the remainder, 5.24 per cent., as rejected. Of the receipts 
of the preceding crop of 1875, 26.72 per cent, graded as No. 1, 41.50 per 
cent, as No. 2, 26.89 per cent, as No. 3, and 4.89 per cent, as rejected. 
The relative quality of the receipts of the last twelve crops is shown in 
the following table : 



Crop of— 


No.l 


No. 2 


No. 3 


spring. 


spring. 


spring. 




Par ct. 


Peret. 


Perct. 


1865 


77 


15.60 




1866 


10. 80 


50. 70 


28.80 


1867 


60. 20 


34. 30 


4.80 


1868 


37. 30 


57. 70 


3.90 


1869 


34.00 


56 


9.30 


1870 


30. 10 


66.50 


3.20 



Rejected. 



Perct 
7. 40 
9. 70 
0. 70 
1. 10 
0. 70 
0.20 



Crop of— 



1871 
1872 
1873 
1874 
1875 
1876 



No.l 
spring. 



Perct 
28. 09 
23.40 
29.5 
35.67 
26.72 
12.14 



No. 2 
spring. 



Perot 

68. 99 

69. 40 
64.3 
57. 31 
41.50 
54.26 



No. 3 
spring. 



Per ct 
2.82 
7 

5.90 
6. 60 
26.89 
28.36 



Kejeoted. 



Perct. 
0. 10 
0.20 
0.23 
0.42 
4.89 
5.24 



The amount of wheat left over from 1875 was 3,266,966 bushels, which, 
added to the receipts, 18,174,817 bushels, made a total of 21,441,783 
bushels handled during 1876. Of this aggregate 16,804,394 bushels 
were shipped to other points, and 2,914,214 busshels ground into flour 
by the city mills, leaving a balance at the close of the year of 1,723,175 
bushels. No. 2 spring-wheat opened at 98^ ^ 99 cents per bushel, and 
gradually rose, with a few minor reactions, to $1.03 <^ $1.08^ in June* 
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During the summer it ranged much lower, going down to 89|^ ^ 91^ 
cents at the close of July. With the incoming crop, however, prices 
steadily rose, reaching $l!^26f ^ $1.27 December 30. The same grade of 
wheat was uniformly about 2 or 3 cents per bushel higher than in 
Chicago. A still greater difference is noted in the quotations of Mil- 
waukee and Chicago No. 2 wheat in the New York market. This is 
attributed by Milwaukee statisticians to the higher requirements and 
more strict execution of their system of grading. 

Corn. — ^The receipts of corn during 1876 were 798,458 bushels, against 
949,605 in 1875, and 1,313,642 in 1874; shipments 96,908 bushels in 1876, 
226,895 in 1875, and 556,563 in 1874. Nearly all the receipts of 1876 
were taken for consumption in the city and at neighboring points. The 
decline in the corn trade is somewhat remarkable, in view of the immense 
yield of this crop for the past ten years and the marked increase of its 
production west of the Mississippi and in Wisconsin. Prices were com- 
paratively steady during the year, opening at 46 cents per bushel and 
closing at 44J cents ; the maximum, 52 cents, was in the middle of May, 
and the minimum, 42 cents, at the close of January. These prices ranged 
from 3 J to 26 cents below those of 1875, and from 8 to 40 cents below 
those of 1874. The amount in store at the beginning of the year, left 
over from 1875, was 24,481 bushels, which, with the receipts, 798,458 
bushels, made the amount handled during the year 822,939 bushels. Of 
this amount 716,381 bushels were taken for local consumption and 96,908 
shipped to other points, leaving a surplus of 9,650 bushels. 

Oate.— Receipts 1,745,673 bushels, against 1,643,132 in 1875; ship- 
ments 1,377,560 bushels, against 1,160,450. The abundance and cheap- 
ness of corn reduced somewhat the local consumption of oats. The 
receipts of the crop of 1875 during the first half of the year were of a 
superior quality, but the crop of 1876 was one of the poorest ever handled 
at Milwaukee. A very large proportion of the receipts weighed less 
than 28 pounds per bushel, and a very small part over 30 pounds. 
Prices opened at 31^ cents per bushel and closed at 33 cents, ranging 
from 6 to 30 cents below 1875. The surplus of 1875 in store at the be- 
gining of the year amounted to 66,568 bushels, which, added to the 
receipts, 1,745,673 bushels, made the total amount handled during the 
year 1,812,241 bushels. Of this amount local trade and consumption 
absorbed 301,372 bushels, and 1,377,560 bushels were shipped to other 
points, leaving a surplus at the end of the year of 133,309 bushels. Be- 
sides these aggregates, a considerable trade by farmers delivering with 
their own teams considerably swelled the local consumption, but of this 
class of receipts no account was taken. 

Eye. — ^The receipts were 354,859 bushels, an increase of 124,025 bush- 
els over 1875 ; shipments 220,964 bushels, a gain of 122,041 bushels. 
The crops of 1875 and 1876 marketed at Milwaukee were both large 
and of good quality, especially the former. The prices were steady 
during 1876, opening at 69 and closing at 72 cents, with a very nar- 
row range of variation. Quotations were from 4 to 45 cents lower than in 
1875. The surplus left over from 1875 was 10,622 bushels, which, added 
to the receipts, made the total amount handled during the year 365,481 
bushels. Of this amount 220,964 bushels were shipped abroad, and 
93,513 bushels taken for local consumption, leaving a surplus at the 
close of the year of 61,004 bushels. 

Barley. — ^The receipts of barley in 1876 amounted to 1,857,208 bushels, 
an increase over 1875 of 570,623 bushels. The shipments were larger 
than in any former year, amounting to 1,235,481 bushels, against 867,970 
in 1875, and 464,837 in 1874. The crop of 1875 was considerably damaged 
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by raiDS during harvest ; that of 1876 was saved in a much better con- 
dition, but was somewhat smaller in yield than its predecessor. Con- 
siderable quantities of old barley remained in hands of dealers up to 
harvest, and holders found some difficulty in disposing of it. The 
market was generally in favor of buyers and against holders. This made 
the profits of handling this crop very meager at best, while in many 
instances heavy losses were incurred. From the beginning of the 
year till the incoming of the new crop the tendency of the market 
was to lower prices, the resultant decline amounting to 30 cents per 
bushel. During the fall months prices occasionally rallied, but the im- 
provement was not permanent, and the year closed upon a dull and 
declining market. Prices were at their maximum, 97 cents per bushel, 
at the begining of the year, and closed out at 80 cents, reaching the 
minimum of 60 cents in July ; they ranged from 4 to 50 cents lower than 
in 1875. The amount in store at the beginning of th?e year was 167,510 
bushels, which, added to the receipts, made a total of 2,297,329 bushels 
handled during the year. Of this amount, 1,235,481 bushels were 
shipped abroad and 822,735 bushels taken by the city brewers, leaving 
a surplus at the end of the year of 239,113 bushels. 

The following table shows the flour and grain movements at Milwau- 
kee during the last five years : 



Prodacta. 


1872. 


1873. 


1874. 


Beceiptt. 


Shipments. 


Seoeipts. 


Shipments. 


Beoeipts. 


Shipments. 


Wheat and flonr ..bnshela. . 

Com...... ...do.... 

OatB...... ...... ......do.... 

IKye a..... ado. .. . 

Total 


834,202 
13, 618, 959 


1, 231, 986 
11,570,575 


1,254,821 
28, 457, 937 


1, 805, 200 
24, 994, 266 


1, 616, 338 
25, 628, 143 


2,217,579 
22.255.380 


17, 789, 969 
2, 140, 178 
1, 597, 726 
409, 573 
1. 447, 078 


17,730,505 
1,601,412 
1,338,028 
209, 751 
938,725 


34,732,042 
921,391 

1,763,058 
376, 634 

1, 209, 474 


34, 020, 266 
197, 920 
990, 525 
255,928 
688, 455 


33, 709, 833 
1, 313, 642 
1, 403, 889 
284, 522 
1, 083, 472 


33,343,275 
556,563 
726,039 
74, 879 
464, 837 


S3, 393, 524 


21, 818, 421 


39,002,599 


36, 153, 094 


37, 795, 358 


35,165,593 


Producta. 


1875. 


1876. 


Beoelpts. 


Shipments. 


Beceipts. 


Shipments. 




1, 443, 801 

27, 878, 727 


2, 163, 346 
22, 681, 020 


2, 082, 688 
18, 174, 817 


2, 654, 028 
16, 804, 394 


35, 097, 732 
949, 605 

1,643, 132 
230, 834 

1,286,585 


33, 497, 750 
226, 895 
1, 160.450 
98,923 
867. 970 


28, 588, 257 
798. 458 

1, 745, 673 
354, 859 

1, 857, 208 


30, 065, 034 
96. 903 
1, 377, 560 
220, 964 
1, 235. 481 








3d, 307,888 


35,851,988 


33, 344, 455 


32, 995, 947 





FEOHIA. 

Flour. — The receipts of flour by river and rail amounted to 129,331 
barrels in 1876, against 97,734 barrels in 1875. The city mills manu- 
factured 200,000 barrels, an increase of 40,000 over the previous year. 
Receipts and mahufactures in 1876, 329,331 barrel ; in 1875, 257,734 
barrels 5 total increase of receipts and manufactures, 71,597 barrels. 
Shipments in 1876, 178,512 barrels, against 134,019 in 1875. But few 
transactions in flonr occor on 'change. 



198 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



Wheat— The receipts of 1876 were 677,647 biisliels; of 1875, 831,039 
bushels. The decrease in the receipts is attributed by local statisticians 
to the decreased yield of the wheat region dependent on the Peoria 
markets The deficiency is less in proportion than at other points. 
While the yield was below what was anticipated, the quality averaged 
well. The sales were principally to millers, the price varying in propor- 
tion to the quality and condition of the samples offered. Sales are uni- 
formly by sample. The shipments of 1876 were 155,210 bushels, against 
349,020 bushels in 1875. The falling off in the shipments being greater 
than in the receipts, shows an increased surplus left for manufacture by 
the city mills. Most of the sales on ^change were to millers for domestic 
manufacture. Prices of No. 1 winter opened at $1.12 ^S) $1.25 per bushel 
in January, attained its maximum, $1.47 ^ $1.50, in March, and fell to 
$1.10® $1.12 in September, after which no quotations are reported. 
No. 2 winter opened at $1.10, rose to $1.28® $1.37 in the beginning of 
April, and closed the year at $1.15 ^ $1.20. No. 1 spring received but 
little notice; No. 2 opened at 80 ® 90 cents, and closed at its maximum, 
$1.20® $1.26; No. 3 spring opened at 75®82^ cents, and closed at 
$1.09® $1.15. 

Corn. — ^The crop of the corn region dependent on the Peoria market 
was, on the whole, of fair yield and of better quality than in 1875. This 
accounts for the increased receipts, amounting to 7,662,695 bushels, 
against 6^206,300 in 1875, and constituting the heaviest supply ever 
received in the city in any one year. The shipments were 5,367,050 
bushels, against 4,211,340in 1875. Prices ruled much lower than in 1875, 
the maximum price of high mixed in store being 47 cents per bushel, 
rarely falling below 42 cents, except in the early part of the year, when 
a few sales were made at 35 cents. 

Oats, — The receipts of oats during 1876 were 3,418,810 bushels, against 
3,981,115 bushels in 1875. Shipments of 1876, 3,236,050 bushels, against 
4,169,025 bushels in 1875. The crop of the neighboring region was poor 
and unsatisfactory both in quantity and quality, much of it falling con- 
siderably below the standard weight. Prices ranged from 24J cents per 
bushel* to 32 J cents for No. 2 in store. 

Bye. — ^The rye-crop of the neighboring country being unusually abun- 
dant and of good quality, the receipts at Peoria showed a considerable 
increase, amounting to 669,135 bushels in 1876, against 609,985 in 1875. 
Shipments, 589,330 bushels in 1876, against 442,255 in 1875. At the 
opening of the year No. 2 in store stood at 66 cents per bushel, declined 
to 48 cents in August, rallying gradually to 67 ® 68 cents at the close of 
the year. 

Barley.—The barley-crop of 1876 was also abundant around Peoria, 
though somewhat damaged by rains in harvest, rendering the most of 
this grain unfit for brewing; hence prices were low, and as sales were 
by sample, no definite report of prices wia,s recorded. Eeceipts, 714,090 
bushels in 1876, against 439,938 in 1875. Shipments, 271,740 bushels, 
against 263,990. 

SAINT LOUIS. 

The flour and grain trade of Saint Louis during 1876 was the largest 
ever known, showing an aggregate of receipts 25 per cent, greater than 
those of 1875, and 11 j per cent, greater than those of 1874, the maxi- 
mum of previous years. This is attributed in great part to the 
improved facilities in transportation and the reduced tariff of railway 
freights eastward. The merchants of Saint Louis have long urged the 
chronic grievance of unjust discrimination on the part 'of railway com- 
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panies against the interests of that city. Although the terminus of 
fifteen railroads, Saint Louis has been treated as a way-station. But 
this discrimination has finally been removed through the energetic asso- 
ciated efforts of the mercantile interest so far as the lines running east- 
ward are concerned, and the same benefit is expected to result from the 
influences brought to bear upon the southern roads. The Mississippi 
Eiver remained open during the year up to December 3,. and steamer 
freights were reduced to a point which threatened at times to ruin the 
river carrying-trade. These are some of the changes to which may be 
attributed the great enhancement of the flour and grain trade in 1876. 

Flour. — The flour-trade shows a decline in all its branches. The 
receipts from other points were 1,071,434 barrels, a redaction of 228,947 
barrels compared with 1875; 1,441,944 barrels were manufactured, or 
42,877 barrels less than the previous year ; 254,596 barrels were shipped 
by Saint Louis merchants from country mills direct to eastern markets, 
or 50,125 barrels less than in 1875. The total number of barrels thus 
received, manufactured, and shipped was 2,767,974, a decline of 321,949 
barrels compared with 1875. 

The decline in the receipts is greatest in the spring-wheat brands from 
the North. This is supposed to be due to the general adoption of the 
"new process" in the northwestern spring- wheat region, especially to 
the west of the Mississippi River. The receipts of this class of flour 
amounted to only 65,958 barrels in 1876 against 142,393 barrels in 1875. 
To a great extent, however, this falling off was compensated by aa 
increase in the receipts of brands made of low-grade and rejected winter- 
wheat. The receipts from Ohio, Indiana, and Illinois also declined, on 
account of the short crops in those States and the inferior quality of the 
-^beat harvested. Receipts by the southern roads also declined, but 
those from the West slightly increased. 

The falling off in city manufacture is largely due to the destruction 
by fire of the Anchor Mills, the largest in the city, which in 1875 pro- 
duced 186,867 barrels. These mills were not rebuilt till the close of the 
year. There are now in the city twenty-five flouring-miUs, with an 
aggregate capacity for the production of 10,350 barrels per day, or 
3,239,550 per annum. Allowing each mill sixty days in each year for 
repairs, the milling capacity of Saint Louis may bo approximately 
stated at 2,500,000 barrels per annum. Less than half this capacity 
was used during 1876, for a variety of reasons. The wheat-crop of 1875 
was injured before and after harvest by incessant rains in the wheat 
region tributary to Saint Louis manufacture. Business depression also 
restricted trade to an unusual degree during the first half of 1876, and 
produced very unsatisfactory results. But the crop of 1876, constituting 
the greater part of the wheat-ground in the latter half of the year, was 
of excellent quality and secured in good order, but heavy rains left the 
wheat marketed in the earlier part of the season too tough for good 
grinding, except at the rate of two-thirds the usual daily production. 
The flour produced during this period of enforced slow grinding proved 
to be of excellent quality, which induced large purchases by eastern 
dealers, especially in New England. Toward the close of the year it 
was not unusual to find the product of both city and country mills sold 
ahead for two to four weeks. This demand, in part, resulted from the 
threatening aspects of the European eastern question and the proba- 
bilities that only the sword could disentangle its complications. But in 
November eastward railroad -freights made a rapid advance, which 
caused a corresponding advance in prices and a consequent decline in 
purchases. Several causes conspired at the close of the year to enhanca 
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the price of wheat, and the shrinking of the margin of manufacturing 
profit caused the mills to reduce their product. The same causes 
operated to reduce the amount shipped directly from country mills by 
Saint Louis dealers. The stock on hand January 1, 1876, and left over 
from 1875, was 161,880 barrels, making the whole amount handled 
during the year 2,929,854 barrels. Of the shipments, 2,217,578 barrels 
were direct from the city and 254,596 barrels from country points, as 
before stated ; 319,898 barrels were taken for city consumption, leaving 
on hand, December 31, 137,782 barrels. Of the shipments, 1,205,129 bar- 
rels were sent southward, against 1,440,680 in 1875, and 978,689 eastward, 
against 1,006,475 the previous year; down-river steamers took 768,304 
barrels and up-river steamers 46,881. The heaviest railroad shipment, 
by the Indianapolis and Saint Louis Eailroad, was 368,980 barrels, an 
aggregate nearly equaled by the Saint Louis, Iron Mountain and South- 
ern, and by the Chicago, Alton and Saint Louis Eoad. In spite of the 
diminution in receipts and manufactures, the trade was unusually satis- 
factory both to millers and traders. The reduction is believed to be 
only temporary, while the business has been placed on a more profitable 
basis than in former years. An increased manufacture in years to come 
is confidently predicted. 

The total amount of flour handled by Saint Louis millers and dealers 
during the last eight years was as foHows : 





1869. 


1870. 


1871. 


1673. 


1873. 


1874. 


1875. 


i«Ti. 


Received 


Ba/rrelB. 

1,310,555 
1,068,592 

297,860 


Barrels. 
1,491,626 
1,351,773 

407,561 


Barrels. 
1,428,408 
1,507,915 

364,043 


Barrett, 
1,259,933 
1,294,798 

440,631 


Barrels, 
1,296,457 
1,420,287 

324,891 


Barrels. 
1,683,898 
1,573,202 

228,789 


Barrsls, 
1,300,381 
1,484,821 

304,721 


Barrdt, 
1,071,434 
1,441,944 

254,596 


Mscnufactnred 

Bold direct from 
country millfl.... 

Shipments'. M.. 


ft,677,007 


3,250,960 


3.300,366 


2,995,362 


3,041,635 


3,485,889 


3,089,923 


2,767,974 


8,172,761 


1,790,739 


2,676,525 


2,247,040 


2,506,215 


2,981,760 


2,480,877 


2,217^78 



The stocks of flour left in store at the close of each of the last eleven 
years were as follows: 1866, 53,678 barrels; 1867, 52,690 barrels j 1868, 
61,686 barrels ; 1869, 70,321 barrels ; 1870, 88,126 barrels ; 1871, 161,683 
barrels; 1872, 132,302 barrels; 1873, 68,848 barrels ; 1874, 117,261 bar- 
rels ; 1875, 161,880 barrels ; 1876, 137,782 barrels. 

These figures show that while the operations in flour have not very 
greatly varied in volume, the amount manufactured has steadily 
increased. Over two-thirds of the wheat received at Saint Louis is 
ground by her own mills. She BtiU retains unimpaired her ascendency 
as the greatest flour-manufacturing center in the world. 

The prices of flour were remarkably uniform during the year. Winter 
family opened at $6.50 to $7.50, and closed the year about the same, reach* 
ing a maximum of $7 to $8 in April, and falling to $6 (S> $6.85 in Sep- 
tember. Extra opened at $4.25 (S> $4.60 and closed at $4.60 fS> $6.10. 
It fell to $3.10 ^ $3.90 in June, and rose gradually to its maximum at 
the close of the year. 

Wheat — The trade in wheat shows a marked increase, the receipts 
during 1876 being 8,037,574 bushels, against 7,604,265 bushels in 1875. 
Saint Louis merchants also shipped direct from country points 64,360 
bushels. There were left over from 1875 772,866 bushels, making a total 
handled during the year of 8,874,790 bushels. Of this aggregate, 
2,630,007 bushels were shipped direct to other points, 64,360 bushels 
from points outside the city, and 6,669,477 bushels ground by the city 
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mills into flour, leaving a surplus at the close of the year of 510,956 
bushels. The supply of wheat from the West shows a marked increase. 
The supply from that quarter rose from 2,830,707 bushels in 1875 to 
3,862,346 in 1876. From the South receipts fell off about 700,000 bushels, 
and from Southern Illinois and points on the Ohio Eiver about 100,000 
bushels. But from railroads running through !N"orthern and Central 
Illinois the receipts increased from 1,104,273 bushels to 1,613,048. The 
east and west zone, of which Saint Louis maybe called the center, greatly 
increased its contributions, while the territory to the north and south 
fell off. The crop of 1875 in Missouri fell short of its predecessor, being 
11,160,000 bushels, against 15,385,000 in 1874. The crop of 1875 was 
saved in poor condition, but that of 1876, covering the receipts of the last 
half of the year, was generitlly satisfactory, though the proportion of 
Ko. 2 wheat was smaller than was anticipated at harvest. The export 
demand was unusually great, causing a shipment of 2,630,007 bushels, 
or about 60 per cent, greater than in 1875. The city mills converted 
into flour 5,669,477 bushels. Over half the shipments were by the To- 
ledo, Wabash and Western Eailroad, and less than 200,000 bushels, 
north and south, by river. 
The market for red winter- wheat No. 2 opened January 3 at $1.41} 
$1.42 per bushel. It gradually declined, with a few feeble reactions, 
to $1.38 (a> $1.39 at the close of the year. No. 3 opened at $1.27, and 
went down to 95 cents in July, but rallied slowly, reaching $1.33} 0 
$1.34 at the end of the year. 

Corn. — ^The great increase in the grain trade is found in corn, of which 
the receipts in 1876 were 15,249,909 bushels, against 6,710,263 bushels in 
1875, and 6,991,677 bushels in 1874. This increase was mostly by the 
western railroads and the Missouri Eiver, which together brought 
12,095,646 bushels in 1876, against 2,337,342 bushels in 1875. The Mis- 
souri, Kansas and Texas Eailroad increased its freight from 18,407 
bushels in 1875 to 1,147,390 bushels in 1876. The receipts by eastern 
railroads and the lUinois Eiver fell off 1,274,350, while the northern 
lines of rail and river declined over a million bushels. Besides the city 
receipts, the amount shipped by Saint Louis dealers direct from points 
in the country amounted to 687,447 bushels. There were from 1875 
412,598 bushels, making the total amount handled during the year 
16,349,954 bushels. Of this aggregate 12,728,849 bushels were shipped 
to various points, the leading lines of shipment being the Ohio and Mis- 
sissippi Eailroad, which took 4,133,057 bushels: the Toledo, Wabash 
and Western road taking 2,865,798 bushels ; the Few Orleans steamers 
taking 2,379,982 bushels ; the Indianapolis and Saint Louis road taking 
1,662,905 bushels, &c. The city mills ground into corn-meal 1,711,812 
bushels, and other branches of local consumption absorbed 668,774 
bushels, leaving a surplus at the end of the year of 553,072 bushels. 
The corn-crop of Missouri in 1875 was very large, being estimated at 
128,000,000 bushels, having been a comparative failure in 1874. The 
corn-meal manufactured amounted Ao 427,953 barrels in 1876; 480,557, 
in 1875; 451,577, in 1874; 422,534, in 1873 ;' 264,722, in 1872; 213,418, 
in 1871 ; 165,231, in 1870; and 107,877, in 1869. This branch of manu- 
facture, though exhibiting some diminution of results in the last year, 
is regarded as on the advance in real prosperity, and as promising a con- 
siderable enlargement in the years to come. Of hominy and corn-grits, 
the mills turned out 19,004 barrels in 1876 ; 19,631, in 1875; 20,488, in 
1874; 26,573, in 1873 ; 13,109, in 1872 ; 12,615, in 1871; 13,002, in 1870: 
and 8,910, in 1871. The receipts of corn-meal from without amounted 
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in 1876 to 17,768 barrels, being about half of the receipts of 1874 and 
one-third of those of 1872. This trade is declining. 

Corn No. 2 mixed opened on the 3d of January at 37^^ 38J cents; 
rose to its maximum quotations, 48^^2)48^ cents, in April, and then, 
with some fluctuations, fell to 39 ® 39J cents at the close of the year. 
Corn-meal, city kiln-dried, ranged with little variation during the year 
from $2.10 to $2.55 per barrel. 

Oats. — This oats trade shows a considerable decline in 1876, the 
receipts being only 3,660,912 bushels, against 5,006,850 bushels in 1875. 
There were also shipped direct from country points 8,360 bushels ; the 
surplus left over from 1875 was 89,078 bushels, making the total amount 
handled during the year 3,758,350 bushels. Of this amount 1,932,982 
bushels were shipped abroad, 1,662,805 were taken for local consump- 
tion, and J 54,202 were left over at the close of the year. The decrease in 
rece*4pts was found mostly in the North and West ; eastern and southern 
supplies were slightly in advance of last year. Nearly all the exports 
went south, only 107,206 bushels being sent eastward. The crop of 
1875 was light in quantity and weight throughout the West, and very 
unsatisfactory to both buyers and sellers. 

Prices showed no great fluctuations; No, 2 mixed opening at 34J ® 
35 cents at the beginning of the year and closing at 32^ ® 33 cents^ with 
a fall to 29 cents about the end of July. 

Rye. — The receipts of rye were 399,826 bushels, against 275,200 in 
1875. There were also shipped from points in the country 345 bushels. 
Adding 26,589 bushels, the surplus remaining over from 1875, the total 
amount handled was 426,760 bushels. Of this amount 304,192 bushels 
were shipped to other i>oints, and 71,269 were ground in the city mills, 
leaving a surplus at the close of the year of 50,954 bushels. Of rye 
flour there were manufactured in Saint Louis 23,310 barrels in 1876, 
19,303 in 1875, 21,432 in 1874, 19,475 in 1873, 14,060 in 1872, 19,307 in 
1871, 8,558 in 1870, and about 15,000 in 1869. Prices of rye No. 2 
opened at the beginning of the year at 67 cents per bnshel and closed 
at 70 J cents, the lowest point being 59 cents, in July and August Rye- 
flour was very uniform in price, being quoted at $4.25'© $4.75 per bar- 
rel on the 1st of January, and $4.50 'S) $5 on the Ist of December; the 
minimum, $4'g)$4.50, was during July and August. 

Barley. — ^The barley trade was larger than during any previous year, 
the receipts reaching 1,492,985 bushels. The surplus left over from 
1875 was 117,815 bushels, making the total amount handled during the 
year 1,610,800. The receipts were considerably in advance of those of 
1875, which were 1,175,337 bushels. Of the receipts 223,680 bushels 
were shipped to other points, and 1,187,434 bushels taken for city con- 
sumption, leaving a surplus at the end of the year of 199,686 busihels. 
Of the receipts 493,845 bushels were from the North, being grown 
mostly in Minnesota; 458,783 bushels were brought from the East, a 
small proportion coming from Canada } a little came up the Mississippi, 
and 441,716 bushels from the West. The receipts from Minnesota, both 
in quantity and quality, sQrpassed those of any former year, excelling 
even the Canada barley. The fair weather of October and good prices 
prompted the farmers to market their stocks with great freedom. 
Brewers also purchased large supplies for storage, filling their bins 
almost to their utmost capacity. This caused a slack demand after 
November 1 for all inferior grades. The crops of Kansas were abun- 
dant, but of inferior quality. Iowa barley was scarce and poor. In the 
latter part of September Texas sent some gjood winter-barley to this 
market. California barley was of better quality and lower price than 



REPORT OF THE STATISTICIAN. 



203 



in 1875. The amount of beer manufactured was 477,123 barrels, and of 
ale 1,996 barrels. 

The flour and grain mavements at Saint Louis for the last five years 
were as follows : 



Products. 


1872. 


1873. 


1874. 


Eeceipts. 


Shipments. 


Eeceipts. 


Shipments. 


Eeceipts. 


Shipments. 


riour and wheat. . .bushels. . 
Corn and corn-meal . . . do . . . 
Gate do.... 

Total 


1, 259, 933 
■ 6,007,987 
9, 479, 387 
51, 207 


2, 247, 040 
918, 477 

8, 079, 739 
234, 938 


1, 296, 457 
6, 185, 038 
7, 701. 187 
39, 278 


2, 506, 215 
1, 210, 286 
5, 269, 916 
358, 736 


1, 683, 898 
8, 255, 221 
6, 991, 677 
34, 595 


2, 981, 760 
1, 938, 841 
4, 148, 556 
402, 871 


12, 307, 652 
9, 684, 215 
5, 467, 800 
377, 587 
1, 263, 486 


12, 153, 677 
9, 019, 491 
3, 467, 594 
150, 208 
87, 566 


12. 667, 323 
7, 858, 299 
5, 359, 853 
356, 580 
1, 158, 615 


13, 741, 361 
6, 695, 860 
3, 215, 206 
206, 652 
125, 604 


16, 674, 711 
7, 130, 057 
5, 296, 967 
288, 743 
1, 421, 406 


16, 847, 641 
5, 760, 040 
3, 027, 663 
166, 133 
227, 418 


29, 100, 740 


24, 878, 536 


27, 400, 670 


23, 984, 683 


30, 811, 884 


26,028,895 


Products. 


1875. 


1876. 


Eeceipts. 


Shipments. 


Eeceipts. 


Shipmeata. 




1, 300, 381 
7, 604, 265 
6, 710, 263 
31, 706 


2,480,877 
1, 562, 453 
3, 523, 974 
420,399 


1,071, 434 
8, 037, 574 
15, 5i49, 909 
17, 768 


i 2, an, 578 
2, 630, 007 
12, 728, 849 
383,243 




14, 106, 170 
6, 837, 087 
5, 006, 850 
275, 200 
1, 171, 337 


13,966,838 
5, 205, 570 
2, 87", 035 
134,960 
146, 330 


13, 394, 744 
15:320, 981 

3,660,918 
399, 826 

1,492,985 


13,717,897 
14, 018, 817 
1, 932, 983 
304, 192 
223,680 


27, 396, 644 


22, 330, 733 


34, 269, 448 


30, 197, 569 





SAN FRANCISCO. 



Flour. — The flour trade and manufacture of San Francisco has rapidly 
increased during the last few years. The receipts of the calendar year 
1876 were 560,881 barrels, against 613,586 barrels in 1875. The barrel 
on the Pacific slope contains 2 centals, or 200 pounds, 4 pounds larger 
than the barrel used on the Atlantic slope or in the Mississippi Valley. 
The exports by sea for 1876 were 508,143 barrels, the declared value of 
which was $2,560,7595 the export of 1875 was 497,163 barrels, valued at 
$2,476,151. From the way in which the statistical records are kept, it 
will be easier to give the receipts and exports by " harvest years^ than 
by calendar years. The harvest year closes June 30 of each calendar 
year, beginning with July 1 of the preceding year. A consolidated 
statement of the receipts and exports of flour and wheat will be found 
below. 

Flour in the San Francisco market is arranged mostly in three grades : 
superfine, extra superfine, and family. Superfine and lower giades are 
the staple export to China, Japan, and the Pacific islands. Different 
grades of extra superfine are sent to England and to Central and South 
America. Family flour, especially its finer grades up to "gilt-edged,^ 
is mostly taken for home consumption and for export to the United 
Kingdom. Of the 508,143 barrels exported during the calendar year 
1876,, 2i3fi2X barrels went to Englaad against 254^066 bajrels in 187§ | 
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267,456 in 1874, 245,708 in 1873, and 6,091 in 1872. This direct British 
export has rapidly increased, and promises to become a permanent 
■% feature of the trade. China and Japan took 192,104 barrels in 1876, 
121,174 in 1875, 144,188 in 1874, 135,457 in 1873, and 115,058 in 1872. 
These are the largest items of export. The coast-trade to JSTew York has 
nearly ceased, only 520 barrels having been sent by that route, against 
11,215 in 1873. In the local terminology of the market, New York, 
Great Britain, and Australia are designated as casual, and other coun- 
tries as regular, customers. In 1876 the casuals took 220,415 barrels, and 
. the regulars 287,728; in 1875 the casuals took 263,118, and the regulars 
234,035 ; in 1872 the casuals took only 31,238 barrels, while the regulars 
took 215,850 barrels. The subsequent equalization of the figures shows 
a tendency of some of the casuals, especially Great Britain, to become 
regular customers. 

The prices of flour during 1876 were remarkably uniform ; quotations 
of superfine made at the beginning of each month ranged from $4 to $5 
per barrel ; extra-superfine, from $4.50 to $5.50 ; family and fancy, from 
$5 to $6.50, the maximum being in May and the minimum during the 
last four months of the year. The "gilt-edged'' flour, made by the 
Golden Age, Golden Gate, and Vallejo Starr Mills, ranged from $7 to 
$7.50 per barrel. It should be remembered that on the Pacific coast 
business is regulated by the specie standard, and the above prices rep- 
resent gold values. 

Wheat. — The California wheat-crop of 1876 was the largest ever raised 
in the State, being estimated by local authorities at 22,000,000 centals, 
or over 36,000,000 bushels. The season, on the whole, was favorable to 
shippers, the immense crop having attracted a large number of ships 
for. its transportation. The receipts at San Francisco during twenty- 
one and a half harvest years will be found below. * 

The receipts of the calendar year 1876 were 10,636,846 centals, or 
17,726,076 bushels. Yet of this immense supply there were left over in 
the State at the close of the year only 3,640,727 centals, or 6,067,868 
bushels, equal to only one-sixth of the crop of 1876 ; a considerable por- 
tion of this surplus was Oregon wheat. The delay of the regular win- 
ter rains at the close of the year caused the impression of a short crop 
in 1877, and to a considerable degree maintained the tone of prices, 
which had been raised by the prospect of a general European war. 
Low freights also enhanced the shipping demand, and the Pacific coast 
farmers disposed of their immense yield at very good prices. The mar- 
ket opened in January at $1.95 to $2 per cental, but began to decline in 
the spring, reaching $1.60 to $1.65 in July, the new crop bringing only 
$1.50 to $1,571. In September these rates began to advance, reaching 
by the end of the year $3.15 to $2.25. The quantity sold for shipment 
during the year was 11,000,000 centals, or over 18,000,000 bushels. The 
special feature of the trade was the immense shipment to Europe ; En- 
gland took over 15,000,000 bushels, Belgium nearly 1,000,000, France 
over 250,000. 

Corn.— The receipts of 1876 were 214,215 centals, or 357,025 bushels, 
against 161,213 centals, or 268,688 bushels, in 1875. This cereal is but 
of limited growth on the Pacific coast. The crop of 1876 was unusually 
large and prices fell in consequence as low as $1 per cental, but rose 
again to $1.17J to $1.25 before the close of the year. 

Eye. — This grain is also of limited culture on the Pacific coast. The 
receipts at San Francisco during 1876 were 20,184 centals, or 33,640 
bushels, against 16,423 centals, or 27,372 bushels, in 1875. The market 
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opened in July at $1.50 to $1.52 per cental, and closed in December at 
$1.75 to $1.80. 

Oats.— The receipts of oats in 1876 were 344,972 centals, or 574,953 
bushels, against 346,898 centals, or 578,163 bushels, in 1875. The mar- 
ket in July, with the advent of the new crop, was weak, closing at $1.20 
® $1.75 per cental, having reached $1.50 ^ $1.85 in August. With sub- 
sequent fluctuations, the year closed with quotations at $2.05 ^ $2.50. 

Barley. — This crop ranks next to wheat in the San Francisco grain- 
trade, as it does in the cereal production of California. The crop of 
1876 was the largest ever raised in the State ; its abundance ran down 
prices to an unprecedentedly low figure. The receipts of 1876 were 
1,907,953 centals, or 3,179,922 bushels, against 1,023,471 centals, or 
1,705,785 bushels, in 1875. The receipts were nearly double and the 
shipments more than double those of the previous year. Toward the 
close of the year there was a rise in prices, which partially compensated 
the low rates previously prevailing. California brewing-barley is now 
shipped to all parts of the civilized world, and the growing demand has 
made barley -growing one of the most promising agricultural industries 
of the Pacific coast. The market opened in July at 90 cents per cental, 
and closed in December at $1.15 <2) $1.40, having had several reactions 
during the intervening months. The exports of 1876 amounted to 
357,887 centals, or 586,478 bushels, against 126,188 centals, or 210,313 
bushels, in 1875. Of the exports, 124,446 centals, or 207,408 bushels, 
were sent to foreign countries, 179,139 centals, or 298,565 bushels, to 
Hew York by sea, and the remainder eastward by rail. The declared 
value of the shipments for 1876 was $414,481, against $215,984 in 1875, 

The receipts and maritime exports of flour, wheat, oats, and barley 
for twenty-one and a half harvest years were as follows: 



Years. 



Flour, barrels. 



Wheat, bushels. 



Wheat and flour con- 
solidated, bush. 



I 

1^ 



Oats, bushels. 



Barley, bushels. 



1856- '57 

1857- '58 

lb58-'59 

1859- '60A.... 

1860- '61 

1861- '62 

1862- '63 

1863- '64 

1864- '65 

1865- '66 

1866- '67 

1867- '68 

1868- '69 

1869'-70 

1870'-71 

1871- '72 

1872- '73 

1873- '74 

1874- '75 

1875- '76 

July 1, '76, to 

Jan. 1, 1877. 



38, 127 
35, 456 
68, 554 
91, 407 
113, 
106, 565 
159, 588 
100, 602 
134, 735 
181, 498 
300, 749 
201, 186 
223, 350 
186, 517 
123, 513 
139, 982 
222, 279 
469, 533 
461, 845 
457, 365 



36, 541 
5,387 

20,577 

58, 926 
197, 181 
102, 652 
144, 883 
152, 363 

91, 479 
279, .554 
465, 337 
423, 189 
453, 920 
352, 962 
196. 219 
270, 079 
263, 645 
644, 710 
482, 551 
445, 143 



566, 
405, 
721, 
1, 641, 
3, 601, 
2,268, 
3, 107, 
3, 076, 
879, 
3, 678, 
8, 332, 
8, 386, 
10, 077, 
10, 287, 
7, 371, 
3, 986, 
17, 968, 
13, 049, 
16, 346, 
10, 995, 



37, 
6, 

636, 
2,549, 
1, 419, 
1, 739, 
1, 785, 
42, 

1, 732, 
6, 060, 
6, 339, 
7, 290, 
8, 106, 
5, 953, 

2, 340, 
16, 371, 
t2, 122, 
14, 655, 
10, 227, 



757, 352 
582, 367 
064, 440 
098, 745 
170, 100 
801, 522 
905, 693 
579, 8T3 
553, 477 
586, 087 
835, 988 
392, 540 
194, 000 
220, 310 
988, 780 
686, 020 
079,553 
397, 367 
655, 518 
282, 305 



210, 
32, 

103, 

931, 
2, 535, 
1,923, 
2, 463, 
2, 547, 

499, 
3, 130, 
8, 387, 

8, 455, 

9, 559, 
9, 871, 
6, 934, 
3, 691, 

17, 689, 
15, 343, 
17, 068, 
12, 453, 



262, 
310, 
533, 
361, 
525, 
586, 
295, 
506, 
456, 
571, 
547, 
369, 
390, 
498, 
506, 
597, 
334, 
405, 
509, 
389, 



13, 950 
179, 432 
364, 412 
151, 137 
194, 112 
257, 642 
66, 643 
151, 810 
5, 610 
189, 943 
148, 885 
9, 475 
36, 557 
23, 262 
22,045 
19, 512 
9, 062 
46, 067 
95, 038 
5, 168 



759, 705 
1, 062, 613 
1,299, 783 

915, 488 
1, 129, 092 
1, 018, 712 

720, 338 
1, 018, 572 

730, 720 
1, 728, 682 
l,216,a'>3 
1, 064, 867 
1,014,-" 
1,254,030 
1, 169, — 
1, 320, 330 
1, 635. 047 
1, 878, 9a3 
2, 072, 762 
1, 903, 590 



110, 613 
237, 697 
493, 060 
115, 410 
565,893 
314, 362 
83, 015 
67, 115 
33,200 
583, 317 



398 230, ( 



52, 245 
980)152,003 
500,870 
1,013 
27, 847 
378, 212 
406, 203 
303, 570 
340,237 



289, 265 296, 629 



14, 327, 653 13, 385, 207 15, 773, 978 14, 868, 352 281, 918 3, 137 



2, 146, 418 449, 800 
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RECAPITULATION. 

The comparative receipts and shipments of flour and grain at the 
foregoing points may be tabulated as follows : 



Flour, barrels. 



Cities. 


1873. 


1873. 


1874. 


Beceipts. 


Shipmenta 


Eeceipta. 


Shipments. 


Keceipts. 


Shipiaeiits. 




3, 042, 907 
1, 586, 017 

987. 450 
1, 175. 967 

582, 930 
1,532,014 

834.202 
1,259,933 


1,202,792 
217, 586 
113,036 
282,553 
410, 501 
1, 361, 328 
1, 231, 986 
2,247,040 
247, 088 


3, 546, 568 
1, 795, 272 

954, 680 
1, 312, 612 

765, 469 
% 487, 376 
1,254,821 
1,296,457 


1, 655, 331 
231, 361 
142, 386 
359, 566 
560.829 
2, 303, 490 
1, 805, 200 
8, 506, 215 
479, 418 


4, 017, 207 
1, 890, 487 

915, 636 
1,539,237 

774, 916 
2, 666, 679 
1, 616, 338 
1, 683, 898 


2,462,723 
287, 718 








474. 758 
551, 774 
2, 306, 576 
2, 217, 579 
2, 981, 760 
535,695 




















Citiei. 




187& 




ShipBMata. 


Saoeiptfl. 


Shipsieata. 




3, 941, 331 
1, 637, 972 

922, 190 
1, 546, 905 

597, 578 
2, 625, 883 
1, 443, 801 
1, 300, 381 

5i3,586 


1, 953, 667 
271, 170 
160, 748 
453,000 
473, 460 
2,285, 113 
2, 163, 346 
2, 480, 877 
497, 163 


4,051,665 
1, 836, 985 

970. 781 
1, 389, 538 

636, 504 
2. 955, 197 
2, 082, 688 
1, 071, 434 

560,581 


1,914, 183 

268,093 
192, 473 
426, 094 
396, 217 
2, 634, 838 
2, 654. 028 
2, 217, 578 
508, 143 





















* Commercial yeara ending Aagast 31. 

tBeoeipts do not include home manufacture, which in 1871 amoanted to 1,294,798 harrels; in 1872, to 
1,294,798 barrels : in 1873. to 1,^20.287 barrels ; in 1874, to 1,581,000 barrels; in 1875, to 1,424,821 barrels; in 
1876, to 1,441,944 barrels. 

I Barrels contain 2 centals, or 200 pounds, each. The shipments of San Prancisco include only ezportfl 



Wheatj bushels. 



Cities. 


1872. 


18r3. 


1874. 


Beoeipts. 


Shipments. 


BeoeiptSi 


Shipmeatb. 


BoceiptSi 


Shtpmeata, 




16. 238, 433 
402, 426 
4, 160. 800 
2,456, 100 
762. 144 
12, 734. 141 
13. 618, 959 
6,007,987 


13, 299. 320 
151, 860 
412, 761 
88,025 
323, 405 

12, 160, 046 

11. 570, 575 
918, 477 

10, 118, 971 


35, 559, 870 
880, 747 
4, 372, 800 
2, 810, 917 
660, 454 
26, 266, 562 
28, 457, 937 
6, 185, 038 


27, 801, 829 
486, 128 
1, 938, 310 
1, 158, 097 
412, 722 
24, 455, 657 
24, 994, 266 
1, 210. 286 
15. 293, 266 


41, 817, 215 
1, 362, 017 
5,471,700 
6, 456, 834 
1. 221, 176 
29. 764, 622 
25, 628, 143 
8,255,221 


33,541,740 
1,062,366 




3, 556, 848 
783. 990 
27, 634, 587 
22, 255, 380 

1, 938, 841 
13. 424, 450 










GttdM. 


1875. 


1870. 


BeceipttL 


Shipments. 


Beoeipts. 


Shipments. 




34, 214. 768 

1, 035, 109 
5, 950. 800 
4, 400. 670 
1, 135, 388 
24, 206, 370 
27. 878. 727 
7. 604, 265 
13, 324. 088 


26, 193, 693 
784, 941 
3, 302, 054 
2, 046, 430 
600, 622 
23, 184, 349 
22. 681. 020 
1, 562, 453 
12, 508, 333 


27, 042, 164 
504. 767 
4, 485. 000 
3, 945. 247 
1, 052, 952 

16, 574. 058 
18. 174, 817 

8, 037, 574 

17, 726, 076 


24, 358, 295 
112,915 
2, 989, 704 

1, 659, 861 
558, 252 

14, 361,950 
16, 804, 394 

2, 630, 007 
16, 613, 235 
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Wheaf^ including flour ^ reduced to 'bushels. 



Cities 


187.2. 


1873, 


1874. 


Eeceiptvs. 


Shipments. 


Beceipts. 


Shipments. 


Eeceipts. 


Shipments. 




31, 452, 968 

8, 332, 511 

9, 098, 050 
a» 335, 935 
3, 676, 794 

£0,384,211 
17, 769, 969 
12, 307, 652 


39,313, 280 
1, 239, 790 
977, 941 
1, 500, 790 
2, 375,910 
18, 966, 686 
17, 730, 505 
12, 153, 677 
11, 354,411 


53, 292, 710 
9. 857, 107 
9, 146, 200 
9, 373, 977 
4, 687, 799 
38, 703, 442 
34, 732, 042 
12. 667, 323 


36, 078, 484 

1, 642, 933 

2, 650, 240 
2, 955, 927 
3, 216, 867 

35, 973, 107 
34,020,266 
13, 741, 361 
17, 690, 356 


61, 903, 250 
10, 814, 452 
10, 049, 880 
14, 261, 819 
5, 095, 756 
43, 098, 017 
33, 709, 833 
16, 674, 711 


45, 855, 380 
2, 500, 956 


Saint liouis 

San Francisco 


5, 930, 638 
3, 542, 860 
39, 167, 467 
33, 343, 275 
16, 847, 641 
16, 102, 925 








Cities. 


1875. 


1S76. 


Seceipts. 


Shipments. 


Receipts. 


Shipments. 




53, 921, 423 
9, 224, 969 
10, 161, 750 
12, 224, 295 
4, 623, 278 
37. 335, 785 
35, 097, 732 
14. 106, 170 
15, 892, 018 


35, 962, 028 
2, 140, 791 
4. 105, 794 
4, 311, 430 
2, 967, 922 
34, 609, 914 
33, 497, 750 

13, 966, 838 

14, 994,148 


47, 300, 489 
9, 669, 692 
9, 338, 905 
10, 892, 937 
4, 235, 472 
31, 350, 043 
28, 588, 257 
13, 394, 744 
20, 528, 981 


33, 928, 210 

1, 453, 380 
3, 951, 869 
3, 790, 331 

2, 539, 337 
27, 536, 140 
30, 074, 534 
13, 717, 897 
19« 153, 950 




Philadelphia 

















Gorn^ bushels. 



Cities. 


1872. 


1873. 


1874. 


Eeoeipts. 


Shipments. 


Becoipts. 


Shipments. 


Eeceipts. 


Shipments. 




40, 800, 939 
5,090, 755 
8, 137,380 
9, 045, 465 
1, 892, 866 

47,366,087 
2, 140, 178 
9,479,387 


25, 652, 603 
1, 673, 769 
3, 462, 473 
5,157,235 
246, 632 

47, 013, 552 
1, 601, 412 
8, 079, 739 


24, 576, 345 
3, 558, 363 
8, 233, 400 
8, 330, 449 
2, 259, 544 

38, 157, 232 
921, 391 
7, 701, 187 


15, 416, 787 
162, 729 
2, 002, 368 
6, 003, 618 
324, 183 
36, 754, 943 
197, 920 
5, 260, 916 


29, 329, 000 
3, 303, 641 

5, 954, 700 
9, 355, 467 
3, 457, 164 

35, 799, 638 
1, 313, 642 

6, 991, 677 


26, 447, 807 
380,254 




5, 959, 757 
658, 718 
32, 705, 224 
556,563 

4, 148, 550 
















Cities. 


1875. 


1876. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 




28, 488, 707 
5, 346, 340 
7,130, 000 
9, 567, 141 
3. 695. 561 
28, 341, 150 
949, 605 
6, 710, 263 
268, 688 


12, 955, 525 
1, 551, 776 
4, 601, 586 
6, 989, 807 
595, 915 
26, 443, 884 
226, 895 
3, 523, 974 


26, 899, 162 
9, 330, 435 
20, 261, 675 
24, 684, 230 
4,115, 564 
48, 688, 640 
i 798, 458 
, 15, 249, 909 
I 357, 025 


16, 877, 251 
4, 521, 241 

16, 790, 691 

20, 953, 724 
1, 028, 325 

45, 629, 035 
96, 908 

12, 728, 849 
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Citier 


1872 


1873, 


1874. 


Keceipts. 


Shipments. 


Beceipti. 


Shipments. 


Beceipts. 


Shipments. 




12, 442, 127 
2, 725, 641 
5, 830, 400 
1, 959, 161 
1, 169, 053 

15, 061, 715 
1, 597, 726 
5, 467, 800 


32, 718 


11, 235, 420 
3,363,364 
5, 980, 565 
1, 255, 072 
1, 529, 979 

17, 888, 724 
1, 763, 058 
5, 359, 853 


49, 573 


10, 792, 919 
3, 037, 269 
4, 705, 000 
1, 149, 188 
1, 372, 464 

19,901, 235 
1, 403, 889 
2, 296, 967 


122,528 
















216,^60 
10, 561, 673 
726, 039 
3, 027, 663 
132.256 




230, 963 
12,255,537 
1,338,028 
3, 467, 594 
31,781 


324, 718 
15, 694, 133 
990, 525 
3,215, 206 
17, 891 










OitlM. 


1875. 


1876. 


Receipts. 


Shipments. 


Eeceipts. 


Shipments. 




10, 636, 078 
2, 833, 544 
3, 820, 400 
^ 977,514 
1, 323, 380 

12, 916, 428 
1. 643, 132 
5, 006, 850 
578, 163 


138. 508 


12, 251,265 
2, 622, 150 
4, 484, 000 
810, 212 
1, 441, 158 
13, 030, 121 
1, 745, 673 
3, 660, 912 
574, 953 


624,431 






33, 800 


861, 17« 






193, 242 
10, 279, 134 
1, 160, 450 
2, 877, 035 
8, 928 


• 321, 755 
11,271,642 
1, 377, 560 
1, 932,983 
6,209 











Cities. 


1872. 


1873. 


1874. 


Receipts. 


Shipments. 


Receipts. 


{Shipments. 


Receipts. 


Shipments. 




491,851 
1 13, 989 
320, 940 
90,938 
357, 309 
1,129,086 
409, 573 
377,587 


«23»356 


995, 447 
33, 335 
270, 600 
100, 519 
426, 6^0 
1,186,464 
376, 634 
356.580 


1, 069, 140 


592, 114 
34, 273 
210, 191 
118, 034 
385, 934 
791, 182 
884,522 
888,743 


641,661 




PhUadelphia 


















110,464 
776,805 
809,751 
150,808 


61, 577 
960, 613 
255,928 
206,652 


117, 349 
335,077 
74^879 
166,133 
























Oitica. 


1875. 


1876. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 




301, 654 

27, 878 
187, 550 

74, 529 
336, 410 
699, 583 
230, 834 
275, 200 

27, 372 


806, 898 


1,627, 007 
34,594 
079, 100 
112, 160 
500, 515 
1, 447, 917 
354, 859 
399, 826 
33, 640 


1, 336, 483 








431,223 








98, 245 
310, 592 

38, 923 
134, 960 


178, 403 
1, 433, 976 
220^ 964 
3^4, 192 

















REPORT OF THE STATISTICIAN. 209 



Barley^ bushels. 





1872. 


1873. 


1874. 


Keceipts. 


ShipmentB. 


Heceipts. 


Shipments. 


Heceipts. 


Shipments. 




3, 964, 441 
539, 038 
730, 380 
1,177,306 
5,251,750 
1, 447, 078 
1, 263, 486 


17, 402 


2, 444, 206 
332, 849 
1, 066, 392 
1,228,245 
4,240,239 
1,209,474 
1, 158, 615 


40, 040 


2, 770, 000 
418, 615 
1, 236, 392 

1, 084, 500 

2, 354, 981 
1. 083, 472 
1, 421, 406 


3,560 










Milwaukee 


26, 984 
5, 032, 308 
938, 725 

87,566 
314, 559 


37, 456 
3, 366.041 
688, 455 
125, 604 
465, 875 


90, 688 
S, 404. 538 
464, 837 
227, 418 
379, 63S 










CitiM.' 


1875w 


1876. 


Receipts. 


Shipments. 


Beceipts. 


Shipments. 




4, 710, 598 
503, 539 
1, 652, 700 
1. 109, 693 
3, 107, 297 
1, 286,585 
1, 171, 337 
1, 705, 785 


110 


6, 779, 532 
789, 689 
1, 329, 200 
1,551,944 
4, 716, 360 
1,857, 208 
1, 492, 985 
3, 179, 922 


87, 958 












82,723 
1, 868. 206 
867, 970 
146, 330 
210, 313 


232,556 
2, 687, 939 
1,235,481 
223,680 
586, 478 













All gramSy including floury reduced to bushels. 



CltlM. 


1873. 


1873. 


1874. 


Receipts. 


Shipments. 


Beceipts. 


Shipments. 


Receipts. 


Shipments. 




89, 190, 926 
17, 068, 086 
24, 117, 150 
19, 431, 499 
8, 264, 328 
89, 192, 849 
23, 393, 524 
29,700,740 


46, 221, 47S 


93, 390, 492 
17, 926, 202 
24, 697, 157 
19, 060, 017 
10, 122, 227 
100, 179, 101 
39,002, 599 
27, 400, 670 


53, 193, 360 


106, 102, 639 
17, 996, 402 
22, 436, 163 
24, 699, 250 
11, 395, 818 
96, 945, 053 
37, 79.5, 35fl 
30, 811, 884 


73, 876, 503 




















2, 990, 953 
84, 044, 688 
21, 818, 421 
24, 878, 536 


3, 964, 801 
92, 948, 837 
36, 153, 094 
23, 984, 683 


4, 626, 275 
85, 173, 979 
35, 165, 593 
26, 028, 895 


CitlM. 


1875. 


1676. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 




91, 686, 000 
18,299,702 
22, 952, 400 
21,988,069 
11, 088,322 
82,400,243 
.39,207,868 
27, 396, 644 


49, 976, 097 


95, 610, 563 
22, 476, 560 
36, 092, 880 
36, 499, 539 
11, 844, 653 
99, 213, 081 
35. 851, 988 
34; 269, 448 


53, 568, 157 


















3, 938, 047 
73,511.730 
34. 852, 078 
22, 330, 733 


4, 300, 376 
88, 558, 725 
33, 344, 455 
30, 197, 569 











LIVE STOOK MARKETS. 



NEW YORK. 

The trade of 1876 was not satisfactory either to western shippers or to 
wholesale butchers in the city, several of the latter having been com- 
pelled to suspend operations daring the year. Thecauses of disturbance 
have not been abated, nor have apprehensions of future trouble been 
14 A 
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allayed by the deyelopments of the year. What is called the carrying 

process " is still operative to a serious extent. This process consists in 

selling to obtain money to pay for previous purchases- The solid sub- 
stantial men of the market are demanding an abatement of this nuisance. 
The abases of the credit system have been felt in this market, consider- 
ably affectiDg the normal relations of the trade. It is hoped that in the 
regular development of business these abuses will disappear. By means 
of refrigerating-steamers transporting slaughtered animals, a large in- 
crease of the export trade has been secured, thus enlarging the demand 
for live stock at this point. The receipts of all classes of animals during 
1876 shows increase, except milch-cows and swine. The steady expan- 
sion of the trade within ten years, and especially since the close of the 
civil war, stiil continues to be one of its marked features. 

The receipts of different kinds of farm-animals for the past nine years 
are shown in the following table : 



Animals. 


1S6S. 


1869. 


1870. 


1871. 


1872. 


1873. 


1874. 


1875. 


1876. 


|^it| 


2D3, 101 
5, 382 
82, 935 
1, 400, 623 
976,511 


325, 761 
4,8:i6 
93, 984 
1, 479, 563 
901, 308 


356, 026 
5,050 
HQ, 457 
1, 463, 878 
899,625 


380, 934 
4, C46 

121, 937 
1, 331, 975 
1, 334, 492 


425, 275 
5, 089 

115, 130 
1, 179. 518 
1, 922, 777 


442, 744 

4, 701 
116, 015 
1, 206, 715 
1, 985, 389 


454, 033 
3, 676 

104, 719 
1, 165, 353 
1, 774, 228 


453,060 
5, 034 

117, 580 
1, 228, 530 
1, 388, £11 


4n,97« 
3,9dt 
125,694 

i.tta,in 



Cattle, — ^The receipts of 1876 show an increase of 24,216, but this does 
not fully indicate the increased beef consumption, as the receipts of 
dressed beef from the West have also greatly enlarged. An important 
export trade in dressed beef, which was inaugurated during 1875, has 
grown to unexpected proportions. Eefrigerating-steamers have been 
fitted up, and toward the close of the year averaged 1,000 carcasses per 
week from New York and half as many from Philadelphia. The total 
number shipped from New York during the year was 22,500, the weekly 
average at the beginning of the year being much smaller than at its 
close. If this number had been thrown on the home-consumption market^ 
it would have created great disturbance, by increasing the supplies 
beyond the utmost limits of the demand. The average price of beeves 
of all grades during the year was $9.95 per cental, or $1,25 less than the 
average of 1875. /Prices reached their maximum in January, but declined 
gradually till May, when a reaction began, but it was again followed by 
depression. The arrival of holiday stock at the close of the year caused 
a steady enhancement. The January range of prices was $7.50 to $13.50 
per cental, and the average $10.70; February range, $7.50 to $13.50, 
average $10.25; March range, $8.25 to $13, average $10.25 ; April range 
•8.25 to $13, average $9.94; May range, $7.50 to $12, average $9.95; 
June range, $7 to $11, average $9.50 ; July range, $7.50 to $11, aver- 
age $9.60 ; August range, $6.25 to $10.50, average $9.14 ; September 
range, $6.50 to $11.25, average $9.43; October range, $6.75 to $11, 
average $8,96; November range, $6.75 to $11, average $9.51; Decem- 
ber range, $7 to $12.50, average $9.55. Milch-cows fell off 1,067 from the 
number marketed during the previous year. The shipment of milk from 
the interior, either fresh or artificially condensed, is superseding the use 
of cows in the city, which, in too many cases, are fed upon distillery 
slops, and produce an unhealthy and even poisonous milk. This branch 
of the cattle trade has been for some years declining. Prices have a 
comparatively narrow range. t)alves were marketed in large numbers, 
the increase over the preceding year being 8,014. The figures in the 
above table show only the live calves sent to this market. A large 
number of dressed carcasses are also imported, adding very materially to 
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tbe aaoiint of veid marketed. The Teal trade is amiually iucsreasing, 
but the «appli6S are almost ratirelj for city consnmptioxi. The greatest 




Bi^ply is during May and June, when the prices ran lowest At the 
opening of 18^76 prices ranged from $4 to $10.50 per cental, but gradu- 
ally fell to $3.50 ® $7 during the midsummer, after which a gradual 
rise was noted, which continued till the end. of the year, the closing 
quotations being $4 ^ $9.50. 

Cattle products. — Barreled beef: Receipts, 103,206 barrels and tieroea, 
against 45,596 in 1875; exports, 119,778 barrels and tierces, against 
86,881. Butter : Receipts, 1,306,475 packages, against 1,084,309 in 1876; 
exports. 107,151 centals, against 42,341 in 1875. Chsese : Receipts, 
2,184,288 packages, against 2,321,705 in 1875 ; exports, 949,656 centals, 
against 921,137 in 1875. Tallow : Receipts, 67,448 packages, against 
26,779 in 1875 ; exports, 585,636 centals, against 414,309 in 1876. 

8heep. — The number of sheep and laml^ marketed-during 1876 was 
1,247,820, an increase of 19,290 over 1876. Sheep in the New York 
market have two elements of value, one in the weight and market-price 
of their fleeces, and one in the quantity of mutton in the carcass. 
During the early part of the year, when wool was low and of dull sale, 
sheep were not very profitable stock for dealers or producers. The mut- 
ton demand seemed to be subject to very rigid limitations, so that when 
a surplus was thrown upon the market it could not be easily disposed 
of by any ordinary reduction of prices. Lambs are usually marketed 
about the middle of April, the first arrivals being sold at 15 cents per 
pound, or, without weighing, at $8 or $9 per head. The arrivals of full- 
grown sheep are unshorn up to May 1, after which they are mostly de- 
nuded of wool. Jn 1876 prices during the first four months ranged from 
$4 to $8.50 per cental. They then began to decline, ranging during sum- 
mer and fall from $3.50 to $6.50, and closing the year at $4 <g> $7.60. 
An attempt was made in a small way to create a demand for American 
mutton in the British markets. The refrigeratiug-steamers engaged in 
the beef export began toward the close of the year to stow sheep car- 
casses in the smaller spaces of the cooling-rooms, and thus about 
2,000 dressed sheep were sent across the water. In this way it is hoped 
that a considerable mutton export will be inaugurated, which may grow 
into a permanent trade. The sheep trafllc during the year was, on the 
whole, quite unsatisfactory. 

Sheep products. — Wool; The receipts of wool during 187G were a« fol- 
lows: Foreign carpet, 40,110 bales, equal to 16,221,842 pounds ; foreign 
clothing, 3,188 bales, equal to 1,511,817 pounds ; (Jaiiforuia, 27,494 bales, 
equal to 15,121,700 pounds; Texas, 11,451 bales, equal to 3,435,300 
pounds ; New Orleans, 21,431 bales, Oqual to 6,429,300 pounds ; other 
southern, 1,454 bales, equal to 541,200 pounds; interior and western, 
19,181 bales, eqfual to 3,836,200 pounds; total, 124,309 bales, equal to 
47,097,459 pounds; total for 1875, 129,335 bales, equal to 49,924.216 
pounds ; total for 1874, 123,246 bales, equal to 40,583,881 pounds. The 
exports are insignificant. The stock lett over at the close of 1876 was 
7,912,000 pounds ; of which 1,108,000 pounds were foreign, and the re- 
mainder domestic. 

Swine. — The swine trade, during 1876, continued to manifest the same 
declining tendencies which had characterized it during 1875. The total 
number marketed was 1,282,171, a decrease of 106,370. For many years 
the number of marketed animals showed a tendency to increase, reach- 
ing the maximum, 1,985,389, in 1873; each subsequent year has pre- 
sented a falling off. The preparation of hog products for foreign' ship- 
ment has been annually prosecuted on an increiising scale at various 
points in the West, especially Chicago, interfering ^ith the live-hog trade 
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of New York. An increasing trade in dressed carcasses, however, in 
some measure compensates the decline. Prices ruled at $9.25 ® $11.50 
during the first four months of the year, and subsequently fell to $6.50 
<2) $7.75 in October. The closing quotation of the year was $8 (U> $8.25. 

PHILADELPHIA. 

The receipts of all kinds of farm-animals at Philadelphia during 1876 
were in advance of the figures of 1875. This increased supply was 
doubtless caused in part by the increased demand for fresh meat created 
by the great Centennial Exposition ; but the increased permanent pop- 
ulation of the city and of its suburban towns requires a corresponding en- 
largement of the supply of animal-food. The market was mostly one of 
consumption ; comparatively few of the receipts were for transmission to 
other markets. The facilitiesforhandlinglivestockatthispointhavebeen 
greatly enhanced within a year or two. The West Philadelphia stock- 
yards have been fitted up in a style of accommodation equal to any in the 
country. The North Philadelphia Stock-yard, on the line of the North 
Pennsylvania Eailroad, was started during 1876, and before the year 
closed the sales had attained the figures of 1,000 head of cattle, 1,500 
sheep, and 900 hogs per week. The supplies of western cattle were 
larger than in 1875. Cattle from Texas were received in increased 
numbers and of greatly improved quality. The number of beef-cattle 
received was 178,000 head, against 141,000 head in 1875. Prices ruled 
low throughout the year ; prime beeves opened at $7.12^ '2) $7.50 per 
cental on the 1st day of January, and on the 1st day of December were 
quoted at $6.12^ ® $6.50, the minimum, $5.75 '2)i$6.25, being on th3 1st 
of October ; fair to good beeves opened at $5.50 fa> $7 and closed at 
$5.12J <® $6, reaching as low as $4.62^ 'g) $5.50 on the 1st day of Octo- 
ber;; common stock averaged about $3.50 ® $5.50. The receipts of 
cows were 12,750, against 11,830 in 1875 and 18,010 in 1874. Sheep 
were in increased numbers, the receipts being 548,850 head, against 
491,500 in 1875. Prices opened moderately and closed very low, rang- 
ing from $4.50 fS> $8 per cental in January to $1 fa> $5.75 in November 
and December. Of hogs, 289,900 were received during 1876, against 
243,300 in 1875. Prices of these animals were also low, falling from $10 
® $12 per cental in January to $7 © $8 in December, with a maximum 
of $12.50 (a> $13.75 in April. 

The receipts of different kinds of farm-animals during thirteen years 
were as follows : 



T«ari. 


Beeyes. 




Sheep. 


Swine. 




99,850 


7, 920 


295, 000 


140, 400 


1865 


96,450 


6, 540 


. 306,000 


136, 300 




100, 500 


10, 830 


512, 000 


122, 500 




90, 1.^ 


11, 464 


368, 500 


175, 5d0 


1868 


90,400 


9, 314 


417, eoo 


191, 900 


1869 


99, 486 


8, 085 


536, 500 


176,200 




117, 903 


8, 835 


682, 900 


189, 500 


1871 


125, 333 


11, 150 


790, 200 


199, 610 




1S4. 850 


12. 302 


749, 500 


210, 376 




165. 860 


18. 405 


756, 750 


344, 300 




167,130 


18, 010 


757, 040 


339, 590 




141, 000 


11, 830 


491, 500 


243, 300 




178, 800 


12, 750 


548, 850 


269, 900 



The later years show a large increase upon the earlier, though 1875 
fell off from the very high figures of 1873 and 1874, in consequence of 
the general decline of trade resulting from the disastrous financial crisis 
of 1873. The number of cattle in 1876 was greater than in any former 
year ; the number of cows greater than any other year except 1872 and 
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1873 ; sheep, though increasing, have not equaled the high figures of 
the first few years of this decade ; swine are also recovering their pre- 
vious high aggregates. 

BALTIMORE. 

Cattle. — The annual receipts of beef-cattle at Baltimore for the last 
ten calendar years were as follows: 1867, 55,713 head ; 1868, 75,891; 
1869,91,000; 1870,89,021; 1871,88,386; 1872,92,292; 1873,94,064; 
1874, 130,946; 1875, 113,379; 1876, 109,854. Of the receipts of 1876,^ 
the city and neighboring butchers took about 70,000 head ; a consider- 
able number were taken by farmers of the neighboring counties for stock 
cattle ; the residue were shipped eastward. The comparative prices per 
cental of all grades of cattle on the 15th of each month of the last three 
years were as follows : 



Months. 


im 


1875. 


1S7C. 




$4 


00 
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Cattle products, — Butter. — No record of receipts has been kept. The 
supplies of ** glades" butter were a fair average, and with a sharp com- 
petition among buyers, very good prices were obtained and but little 
was left over unsold, Eeceipts of good and fair stock have not been 
equal to the demand. Prime Glades" was quoted at 24 to 26 cents per 
pound during the first eight months of 1876. Subsequently a slight 
fluctuation was noted, but prices fell into their old routine. 

Cheese. — ^The market for cheese tended downward from January to 
September, but subsequently a sharp reaction was felt, causing an ad- 
vance of 4 cents per pound by the end of the year. For prime eastern 
factory, the year opened at 12^ ^ 13 J, declined to lOi <a> 11^ in mid- 
summer, but rose in the middle of December to 14 ® 15. Prime west- 
ern factory ranged about 1 cent per pound lower all the year. 

Swine. — Receipts of hogs for seven calendar years : 1870, 300,000 
head; 1871,307,436; 1872,400,874; 1873,392,734; 1874,357,547; 1875, 
277,496 ; 1876, 247,462. The receipts of 1876 fell behind about 30,000, 
but this is not to be wondered at, considering the unsatisfactory condi- 
tion of the hog trade throughout the country during a large part of the 
year; The entire receipts were required by the city butchers for home 
consumption. The prices per cental of live hogs on the 15th of each 
month for the past hve years were as follows : 



Months. 


1872. 


1873. 


1874. 


1875. 


1876. 
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Swine products, — Of western pork, produced mostly durinjSf the winter 
packing season of 1874^-^75, Baltimore received during 1876 182,578,840 
pounds, against 140,000,000 in 1875, 124,000,000 in 1874, 111,568,000 in 
1873, and 100,000,000 in 1872. Of lard, the foreign exports of 1870 
amounted to 12,268,709 pounds, of which 6,055,039 went to Bremen, 
2,585,982 to Liverpool, 3,068,275 to South America, and 559,403 to the 
West Indies. The total export of 1875 was 8,520,006; of 1874, 11,129,169; 
of 1873, 11,596,004; of 1872, 12,622,649; of 1871, 4,876,760; of 1870, 
1,791,360 ; of 1869, 1,864,140. Of bacon, the exports of 1876 amounted 
to 6,482,000 pounds, against 1,130,210 pounds in 1875. Of barreled pork, 
14,874 parrels were exported, against 17,864 in 1875. Prices of mess 
pork opened at $21 'S) $21,25 in the middle of Januar;y, rose to $23 in 
March, and gradually fell to $17.50 at the close of the year. 



CINCINNATI. 

Cattle, — The receipts of cattle during the commercial year ending 
August 31, 1876, were 243,503 head, an increase over the preceding 
twelve months of 16,053, or 7 per cent.; shipments, 98,322, a decline of 
5,116 head, or nearly 5 per cent. The quality of the animals marketed, 
on the whole, was an improvement upon the previous year, but during 
the summer an unusual amount of poor stock was offered for home con- 
sumption. The supplies of Texas cattle are constantly becoming more 
abundant and of better quality, so that the better kinds of this stock 
are gaining advantage over the medium grades of native cattle. The 
market was well supplied, and buyers ordinarily had very little difficulty 
in obtaining satisfactory terms. The United Railroads Stock-yards have 
resulted in a great benefit to this trade, and buyers from distant locali- 
ties have been attracted. The trade of the Ohio Valley seems to be 
largely concentrating at this point. But while buyers have had ample 
reasons for satisfaction generally, sellers have found the business exceed- 
ingly dull and unsatisfa€tory, especially from early spring to the close 
of the commercial year. Feeders also found little or no profit in the 
year's business. The usual animation of the sprhig market was want- 
ing, and prices declined ; the market became very dragging and unsatis- 
factory. The low rates of the later summer months were maintained 
with little variation. The market for fair to medium cattle opened at 
$3.50 ® $4.50 per cental and closed at $3 <a> $4, with an occasional fitful 
reaction against this downward tendency. 

The annual receipts and shipments of all kinds of cattle, together with 
the annual average prices per cental of prime beeves during the last 
nineteen commercial years, were as follows : 



Commeroial 
yeari. 



1857- '58 

1858- '59 

1859- '60 

1860- '6l 
18Gl-'62 
18e3-'63 

1863- '64 

1864- 65 
1865.'66 
186&-'67 



B«oeipt8. 



29, 566 
43, 100 
43, 182 
40, 585 
37, 004 
31, 915 
39, 152 
54, 424 
79,503 
91, 496 



Shipmentt. 



17, 115 
23, 615 
20, 593 
19, 357 
23, 467 
16, 739 
14,903 
19, 070 
31,300 
43, 079 



Average 
prices. 



Per ctntal, 
13 78 

4 88 
3 90 
3 30 
3 24 
3 96 

5 74 
7 45 
7 55 
7 27i 



Commercial 
years. 



1867- '68 . 

1868- '69 . 

1869- 70 

1870- '71 . 

1871- '72 . 
ie73-'73 . 

1873- '74 . 

1874- '75 . 

1875- '7tf . 



Beoeipte. 



Shipments. 



87, 459 
107, 813 
107, 167 
125, 77r 
1G9, 855 
149, 629 
199, 426 
227,450 
243,503 



43, 315 
40, 185 
54, 681 
53, 278 
76. 866 
53, 385 
79, 551 
103. 438 
98,32S 



Jk.verage 

prices. 



Ptr centaL 
$7 27 

5 G2 I-:.' 

5 85 

5 05 

4 73 1-2 

4 99 1-6 

3 90 

4 30 7-10 
3 95 6-10 



The average gross weight per head of cattle received at the stock 
yards daring the last commercial year was 965.24 pounds, against 944.63 
in U7^75, «ad 962^ in 1873^74. 
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Cattle prodiicts. — Butter : Dealers found the last commercial year 
unsatisfactory. During the fall and winter prices were low and the 
market sluggish. Holders were so anxious to get rid of their stocks, 
that early in March it was discovered that the country was generally 
bare of all grades of butter. The Northwest and other outside districts 
were drawn upon to supply the deficiency, and prices steadily advanced 
almost up to the appearance of new butter in May, which came in with 
a good demand, choice Central Ohio bringing 25 ® 20 cents per pound 
and common 18 ^ 20. Buyers, however, became cautious and prices 
began to recede until, in the middle of July, clioice Central Ohio brought 
only 14 ® 17 cents, tbe demand from the South having given way; but 
by the close of August this class of butter had advanced to 18 20. 
The average price of this grade for the whole year was 23.10 cents 
per pound, against 25| in 1874-'75 and 27 in 1873-'74. The quality of 
butter marketed in Cincinnati is constantly improving, a result trace- 
able mostly to the creameries of Northeastern Ohio. The distinctioa 
between Western Reserve and Central Ohio is fast fadiug away, as the 
latter is closely approximating the market qualities of the former. 
Creamery butter sustains its price better than other kinds under a strong 
competitive demand from the eastern cities. The idea of refrigerating 
butter-cars has been started araoug the market-men of Cincinnati, and 
would doubtless greatly benefit the butter trade of this city. The 
receipts aod shipments are still indicated in the unmeaning general term 
"packages^ instead of '^pounds," which renders it impossible to give the 
real movement of the trade. The annual average price of choice Central 
Ohio during nineteen commercial years was as follows : 1857-^58, 15 
cents; 1858-'59,19; 1859-'60, 141 ; 18G0-'G1, 134 ; 18Gl-'02, 124; 1802-^03, 
lU; 1863-'G4, 29; 1804-'65, 35; 1865-'66, 3GJ- ; 18e0-'67, 204; 1807-^03, 
364; 18G8-'G9,327 ; 1869-^70, 28^ ; 1870-^71, 24| ; 1871-'72,20; 1872-?7S, 
23 ; 1873-'74, 27 ; 1874-'75, 25^; 1875-'76, 23i. 

Cheese. — The cheese business shows an increased receipt and shipment, 
the former embracing 183,745 boxes, and the latter 128,214 boxes. The 
receipts increased 10,601 boxes, or 6 j)er cent. ; the shipments 9,927 boxes, 
or nearly 9 per cent. The annual average prices of factory cheese for 
the last six commercial years were as follows: 1870-71, 13^ cents per 
pound ; 1871-'72, 14^ ; 1872-^73, 14^ ; 1873-^74, 14f ; 1874-75, 14 ; 1875-76, 
11.4 cents. The manufacture of cheese during the season was very 
large. Pasturage was very luxuriant during the milking season and 
cheese factories more numerous than during the previous year. The 
market was supplied with a good class of cheese, but the demand was 
only fair. 

Tallow. — The trade presented no very remarkable feature during the 
year. In the fall of 1875 a temporary foreign demand depleted the 
stocks in the country, but the effect was soon lost sight of. Prices were 
somewhat higher than during the previous year, but the receipts show 
a falling off, being 28,009 tierces, against 33,397; the shipments were 
5,490 tierces, an increase of 1,686. Prime city rendered tallow was quot- 
able at the beginning of the year at 8^ cents per pound, but under the 
stimulus of the foreign demand before alluded to it advanced to 9 to 9^ 
in October. After November, prices shrunk until the close of the year. 
The average of this class of tallow for the year was 8.77 cents per pound, 
against ^ in 1874-^75, 7.4 in 1873-^74, and 8.4 in 1872-^73. 

Hides. — Heavy competition during the year rendered the margin of 
profits in hides very narrow, and consequently gave rise to great dissat- 
isfaction among dealers. The receipts of dry hides were not equal to 
previous years, but green hides show a considerable increase. The in- 
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crease of facilities of traDsportation has increased the number of green 
hides marketed, and tanners are annually taking a larger number of the 
latter. A large part of the Texas hides received at this market are now 
green, while the dry hides from the region penetrated by the Union 
Pacific Railroad are being replaced by green ones. The latter also 
come from the regions around Lake Superor. Many light hides are 
shipped from the W est by way of Oincinnnati to Boston. Dry flint hides 
averaged 14.3 cents per pound, against 17.5 cents the previous year. The 
receipts by river and rail were 188,808 pieces, and 272,521 pounds, against 
177,525 pieces, and 213,812 pounds the previous year; shipments, 144,214 
pieces and 40,300 pounds, against 128,961 pieces and 102,720 pounds. 

Sheep, — Receipts 355,848 head, an increase of 82,746, or 30 per cent. ) 
shipments, 278,320, an increase of 106,313, or nearly 62 per cent. The 
quality of the animals marketed was about equal to those of the pre- 
vious year. The demand was fair and prices 'somewhat lower. At the 
opening of the year i)rime stock was quoted at $4.25 per cental, gross, 
with a gradual advance to $6, the maximum, in March ; then a decline 
commenced, and the minimum, $3.75, was reached in July; the year 
closed at $4. The average quotation for the year was $4.75 per cental, 
gross, against $4.80 in 1874-75 and $4.50 in 1873-74. The receipts and 
shipments of sheep during the last nineteen commercial years were as 
follows : 



Ygath. 


Receipti. 


Shipineitt«. 


Years. 




Shipments. 


Years. 


Eeceipte. 


Shipments. 


Jflf57-'58 
1858-'59 

1860- '61 

1861- 'C2 
l86-2-'63 
l863-'64 


17, 896 
iJ9, 064 
as, 069 
2'2, 041 
27, 453 
SS, 900 
35,223 


4, 363 
6, 025 

6, 724 
6, 000 

7, 433 
4, 745 
4, 077 


1864-'C5 
18fi5-'66 

1866- '(i7 

1867- 'G8 
l8r)8-'69 
1869-70 


47, 023 
73,229 
91, 987 
73, 097 
117, 548 
90,205 


5, 815 
13, 177 
21, 052 
19, 809 
31, 353 
35, 5dl 


1870- '71 

1871- '72 

1872- '73 

1873- '74 

1874- '75 

1875- '76 


134. 892 
187, 522 
131, 633 
240, 161 
273, 102 
355, 848 


51, 109 
68, 541 
62, 755 
101,975 
172, 007 
278, 320 



The average gross weight per head of sheep at the stock-yards was 
80.9 pounds, agaiust 81.04 the previous year. 

The above figures show a great increase both in the consuming and 
the distributive t rade. Cincinnati has become one of the leading sheep- 
markets of the country, being surpassed in the extent of its business 
only by iS'ew YTork and Chicago. 

Sheep products — Wool, — The business of the commercial year 1875-'76 
was more satisfactory than that of any previous year. The receipts and 
shipments show fimaller aggregates : but this is from a decline in the 
through shipments, which do not properly belong to the business of this 
point. The year opened widi a fair demand, which continued till No- 
vember, when the market became depressed, and decline, dullness, and 
doubt characterized the winter trade. Large auction sales of woolen 
goods unsettled values, so that it was diflicult to make quotations. 
Prices went down to 8 and 10 cents per pound, and even then were 
mainly nominal. Manufacturers whose necessities compelled them to 
keep their machinery in motion purchased sparingly, and only for imme- 
diate consumption. Several large eastern manufacturers failed and 
involved some western traders in their fall, though none of these were 
in Cincinnati. This state of things, inducing great caution, resulted in 
low prices for the raw material. In May, Ohio fleece, washed, paid the 
producers only 27 <a> 28 cents per pound, a decline of 10 cents from the 
opening of the commercial year. During the war this fleece had com- 
manded $1, and so late as 1871-^72 brought 75 cents. But these low 
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prices induced an enlargement of manufacturing enterprise, and its in- 
creased consumption reacted upon prices, which had greatly stiffened up 
at the approach of July. This continued to the close of the year, the 
advance in fleece-washed wool being 7 8 cents over spring prices. 
Tubwashed and unwashed manufacturing did not present so marked an 
advance. The demand has steadily been for better grades of wool, and 
the range between high and low grades was broader than usual. The 
whole trade had an improved tone, an increased inquiry for wool and 
more liberal purchases. The general impression was that the wool 
market had passed the dead-point of depression, and that the business 
was gaining a firmer footing than for many years. The receipts of the 
year were 14,242 bales, against 14,668 the previous year; shipments 
11,870 bales, against 14,260. The lar/^e decline in the shipments mdi- 
cates an increased amount taken for local manufacture. 

Sicine. — The receipts of live and dressed hogs during the last com- 
mercial year amounted to about 880,000, against 920,889 the previous year ; 
sMpments 185,206, against 149,464. Of tjhe receipts, 672,655 were weighed 
at the^tock-yards, and their aggregate weight was 169,350,795 pounds, 
averaging 252 pounds per head. The number weighed in 1874-'75 was 
705,637, weighing in the aggregate 180,042,495 pounds, and averaging 
255 pounds per head. During the last two commercial years the largest 
average weight was in January and the smallest in April. 

The number of hogs packed during the last six winter-packing seasons, 
with their average weight and yield of lard per head, were as follows : 



Twn. 


a 
Pi 

a 

u 
\^ 


Average gross 
weight per head. 


Average yield of 
lard per^head. 


Average cost per 
cental, gross. 


S • 
tbbg 


o 

ee ft 


1870-'71 


481,560 
630, 301 
626, 305 
581, 253 
560, 164 
563, 359 


Pounds. 
298. 8 
289. 2 
304.9 
280.7 
278. 25 
273. 68 


Pounds. 
4-2.62 
41. 02 
45.67 
39.7 
41. 77 
37.8 




Pounds. 
143, 890, 128 
182, 283, 049 
190, 960, 394 
163, 232, 506 
155, 864, 126 
154, 185, 385 




1871-*72 


$4 36. 4 

3 92.3 

4 58.2 

6 99. 17 

7 27.53 


$7, 949, 363 
7, 491, 276 
7, 341, 953 
10. 897, 584 
11, 217, 469 


1872-'73 


1873-'74 


1874-75 


1875-'76...., 





During the year business was very unsatisfactory to all concerned. 
During the winter packing season hogs commanded prices which oper- 
ators considered as incompatible with profitable investment, and hence 
some remained out of the niarket daring the whole season. Prices in 
September and October ranged from $7 to $8.50 per cental, but fell 
slightly at the opening of the winter packing season. Fair to good hogs 
were then quotable at $7.10 ^ $7.30 per cental gross, which exceeded 
the average of the preceding winter. Prices, advanced, with occasional 
hesitation, till nearly the end of the season, closing at $7.40 ^ $7.90, 
which were considerably below the highest figures reached. The aver- 
age of the prices during the year was $7.27.53 against $5.99.17 the pre- 
vious year. 

During the summer packing season of 1875, embracing part of the last 
commercial year, the Cincinnati operators packed 118,783 hogs, with a 
total weight of 27,931,258 pounds, and averaging 235.14 pounds per 
head. In 1874, there were summer packed 136,153 hogs, with an aggre- 
gate gross weight of 31,626,076 pounds, and an average gross weight per 
head of 232.28. 
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Hog 'products, — Barreled pork, — From lack of uniformity in the details 
of the reports of past years, it would be difficult to give a comparative 
view of the production of pork in its various forms in Cincinnati. Dur- 
ing the last commercial year 30,735 barrels of mess pork were reported, 
against 38,262; of other kinds of barreled pork 6,994 were produced, 
against 5,970 the previous year, but this last amount is evidently too 
small, as in that year no note was made of several kinds of pork prod- 
act. The receipts of barreled pork during the last commercial year 
amounted to 6,063, the smallest within a half century. The recei^^ts of 
1847-^48 were 69,828 barrels, but ever since that time this branch of trade 
has been declining. The shipments of last year were 53,518 barrels, some- 
what larger than last year, but bearing a very small proportion to the 
great export trade of former years, which in 1847-^48 amounted to 196,186 
barrels. The average price of mess pork during the last commercial year 
was $20.92.1, against $20.46.8 the previous year, and $16.68.6 in 1873-74. 
During the last twenty-one years the maximum average price, $32.75, 
was in 1864-'65; minimum, $10.70, in 1861-^62. 

Lard. — The product of lard last commercial year amounted to 64,312 
tierces, 405 barrels, and 7,653 kegs, against 70,343 tierces, 243 barrels, 
and 6,699 kegs the previous year. The receipts of lard were 13,951,721 
pounds, against 11,586,129 the previous year; shipments 35,157,200 
pounds, against 30,855,878. The average price of prime steam winter 
was 12.24 cents per pound, against 13.72 the previous year ; of kettle 
winter 13.27 cents, against 14.45. During the last twenty-one years 
the maximum quotation, 21J ceuts, was in 1865-^66; minimum, 7^, in 
1861-^62. 

Pork and bacon, — Eeceipts of last year 25,244,229 pounds, against 
25,530,475 pounds the previous year; shipments, 91,797,010 pounds, 
against 96,222,139. 

CHICAGO. 

The total value of all kinds of live stock received at the Union Stock- 
yards of Chicago during 1876 was $111,185,660, against $117,633,941 in 
1875, a decline of nearly 5J per cent. This decliue is not the result of 
a decline in business, but of a general shrinkage of values. The num- 
ber of animals marketed during 1876 was greater than in any former 
year. 

Horses, — The monthly receipts and shipments for the last four years 
▼ere as follows : 





1873. 


1874. 


1875. 


1876. 


Months. 




































Keceipta. 


Ship- 
iBCknta. 


Beoeipta. 


Ship- 
ments. 


Receipts. 


Ship- 
ments. 


Keceipta. 


Ship- 
ments. 






467 


688 


004 


483 


562 


152 


flCO 




2,135 


1,978 


2,538 


2,376 
3,690 


1,222 


1, 141 


726 


617 




i, 253 


3,909 


3,838 


2, 784 


2,7dl 


1,607 






•2, 913 


2,801 


2, 739 


2,672 


2,083 


1,835 


1,230 


1, 224 


May 


2,666 


2,663 


1,603 


1,607 


1.376 


1, 407 


Q30 


era 




2,737 


2,4276 


1, 807 


1, 508 


1,150 


1,096 


790 


696 


July 


1,104 


984 


804 


839 


648 


715 


445 


440 




1,073 


1,002 


853 


700 


416 


414 


464 


S99 




1,340 


1, 254 


838 


888 


431 


424 


953 


331 


779 


609 


1, 251 


1,223 


293 


323 


497 


373 






370 


423 


. 256 


271 


260 


244 


156 




240 


227 


206 


185 


172 


151 


121 


108 




20,289 


18.540 

/ 


17,588 


19,608 


11«329 


11, 109 


8.159 


6^839 
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This branch of the live-stock trade shows a marked decline during 
the years under consideration, the numbers being reduced nearly two- 
thirds since 1873. 

Cattle. — The Dumber of cattle received during the year was 1,096,745, 
an increase of 19 per cent, over 1875; the shipments were 797,724, an 
increase of 14.J per cent The monthly receipts and shipments of the 
• last six years were as follows : 



30,708 

43, 290 

44, 753 
48» 144 
59, 217 
52,564 
50, 041 
50, 583 
53, 175 
37, 981 
42,781 
20, 805 



543, 050 



16,639 

28, 782 
39, 578 
43, 522 
49, 455 
44, 637 
39, 754 
36, 00' 
38, 528 
22, 759 
20, 378 
21,393 



I 



44,990 

41, 087 
53, 705 
58,39;i 
71, 700 
0'.), 440 
58,439 
64, 463 
66, 744 
64, 957 
55, 884 
40, 799 



33, 047 
36, 146 
43, 170 
52, 474 1 
67, 039' 
52, 3351 
41, 9281 
47, 211 
43, 179 
34,388 
32, 468! 
26. 105 



50,520 
45.019 
63, 836 
84,249 
81, 602 
85,380 
73, 207 
67, 731 
65. 394 
63, 645 
37, 712 
42,933 



401, 432 684, 610 509, 490i761, 428 574, 181 



U2 



30, 564 
35,509 
56, 477 
68, 531 
80, 261 
68, 818 
54, 505 
49, 726 
44, 301 
34, 162 

351 

97, 976 



59, 438 
52, 775 

72, 542 
77, 346 
77, 373 
89,274 
65, 118 

73, 308 
73, 761 
85, 193 
65, 530 
52,308 



44, 771 

43, 719 
59, 935 
66, 733 
72, 993 
68, 728 
48,299 
50, 541 

45, 854 
50, 161 
37, 643 
38,552 



843, 966 627, 929 



64, 951 
53, 142 
80, 149 
92, 374 
80, 736 
90. 481 

65, 471 
85,948 
82, 495 
84, 763 
72, 003 
63,330 



43, 694 
44, 113 
65, 314 
82,888 
72, 170 
70, 384 
52, 624 

61, 924 
55, 294 

62, 301 
42, 462 
43,342 



920, 843 696. 984 



71,062 
79 ! 

100| 972 
97, 796 

U5, 140 
92,739 
89,765 
90, 176 

101, 816 
68,604 
90, 646 
78, 091 



1, 096, 745 797, 724 



a 

Pi 



45,771 
56,835 
78, 115 
88,717 
97,301 
74, 979 
70,644 
65,279 
73. 308 
HS44 
52, 537 
40,001 



The cattle trade of 187G was by far the largest on record, and was 
steady and uninterrupted during the year. The immense corn-crop of 
1875, far exceeding the demand of the market for this grain, induced 
northwestern farmers to go extensively into stock-feeding. A sufBicient 
number of hogs could not be obtained for its consump>tion, and hence 
cattle-feeding was resorted to for the disposal of the surplus. Hence, 
during the fall months of 1875, a larger number of cattle were got to- 
gether upon farms dependent upon the Chicago market than ever before 
known. November and December of that year were remarkably mild, 
and the grass continued green and fresh to an unusually late period. 
It soon became apparent that an immense beef-production was going 
forward, and that the supply of cattle would be unprecedentedly large. 
The Chicago market verified these indications by the receipt of a very 
large number of cattle in January, a month in which transactions are 
usually limited. Prices for the season opened at $2.75 <S> $6 per cental, 
but gradually receded till at the beginning of April the best cattle in 
the market commande^i only $4.75. In the first week of May prices 
rallied to $5 ^ $5.25 fm- choice animals, but they gradually fell off till 
in the closing monthly of the season the maximum was quoted at $4.60 
^ $4.75. Toward the close of the year another rally is noted, bringing 
up the highest grade of beeves to $5 ^ $5.50. Lower grades did not 
shrink so heavily. While choice and extra beeves averaged at least $1 
per cental lower than in 1875, the decline in the less valuable stock 
was only 50 ® 75 cents. A large number of consumers were driven by 
financial considerations to the use of cheaper beef than they had been 
accustomed to. 

The largest number ever marketed here during any single month, 
115,140, was in May, 1876, while every month indicated a great advance 
upon the corresponding month of 1875. All the States and Territories 
supplying this market except Texas showed a greater or less increase, 
especially the regions west of the Missouri Biver. Colorado, Wyo- 
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ming, Montana, Utah, Oregon, and the Indian Territory greatly en- 
larged their quotas of supply. These extreme western cattle, which at 
first were suspiciously regarded under the name of " half-breeds," rapidly 
grew in favor and began to supersede the natives of the same weight 
and flesh, with ordinary feeding. The bulk of these far-west receipts 
was taken by local butchers and packers, either for home consumption or 
for export as beef. 

Cattle products, — Beef, — The excess of receipts of cattle over shipments 
amounted to 299,021, against 224,309 in 1875. Of this aggregate, about 
70,000 head were taken by the beef packers and pressers. ,/A direct 
export of dressed beef from Chicago fco Europe had been inaugurated in 
1874, and had increased its operations during 1875, but it still was 
largely of an experimental character. During 1876 this business de- 
veloped a permanent relation to the demands of the English market, and 
became one of the established features of Chicago trade. A larg^ 
amount of capital has been invested in sea-going vessels with refrigerai>- 
ing apparatus, and orderly methods have been introduced into the busi- 
ness which have greatly secured its success. Among the precautions 
for the delivery of the beef in good order in the English markets is the 
inclosing of each quarter in cotton-sheeting, thus protecting it from dirt 
in handling. On the day following the arrival of the vessel at Liver- 
pool the cargo is shipped by rail to London, the largest meat-consuming 
market in the world. A considerable amount of dressed beef, embracing 
last season 60,000 carcasses, was shipped to the manufacturing towns of 
New England and New York. Some of this is from the smaller towns 
and rural districts of the Northwest, which is sent to Chicago for ship- 
ment eastward. This trade somewhat interferes with the business of 
the city butchers. 

During the last eleven years the numbers of cattle annually packed at 
this point were as follows : 1865-^66, 27,172 5 1866-'67, 25,996 ; 1867-^68, 
35,348; 1868-'69, 26,950; 1869-'70, 11,963; 1870-71, 21,254; 1871-72, 
16,080; 1872-73, 15,755; 1873-74, 21,712; 1874-75, 41,192; 1875-^76, 
75,000. y The heavy increase in the slaughter of beeves at Chicago is 
due especially to the development of the canned beef trade, which is 
supposed to absorb at least four- fifths of the beef annually packed here. 
This new article has found its way to many points in Europe, and Chi- 
cago packers claim a fair average profit from their operations. The can- 
packers do not slaughter their own cattle, but procure dressed carcasses 
either from wholesale firms in the city or from parties at neighboring 
points. The regular barrel-packing business is on the decline, as the 
business can be more profitably carried on nearer the base of supply of 
the raw material, and hence it is pursued more largely in the far West. 
Only one firm in Chicago during 1876 pursued the old method of bar- 
Vreling. Of barreled beef, the receipts during 1876 amounted 36,162 
^ barrels, against 26,949 in 1875 ; 36,670 in 1874; 7,158 in 1873; 14,512 in 
1872; 63,289 in 1871; 20,554 in 1870, and 1,478 in 1869; showing a 
very irregular supply from other points. The shipments amounted to 
72,004 barrels iu 1876, 60,454 in 1875, 72,562 in 1874, 33,938 in 1873, 
39,911 in 1872, 89,462 in 1871, 65,369 in 1870, and 48,624 in 1869, show- 
ing a great fluctuation in the dispatching trade. The prices of mess 
beef at the beginning of each month in 1876 ranged from $8.50 ^ $9 
in March to $10.75 ® $11 from May to October, falling to $9.50 ^ $9.75 
at the close of the year. Extra mess ranged about $1 per barrel higher. 

Tallow. — Receipts 6,305 tons, against 3,259 in 1875, 3,374 in 1874, and 
4,203 in 1873 ; shipments 6,209 tons, against 3,701 in 1876, 4,051 in 1874, 
and 5,787 in 1873. 
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Sheep. — The receipts of sheep were 364,095 head, a decline of 54,843 
from the receipts of 1876 ; the shipments were 195,925, or 44,679 fewer 
than in 1875. 

The monthly recepts and shipments for six years were as follows: 



Months. 


1871. 


1872. 


1873. 


1874. 


1875. 


1870. 
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Vebraaxy 

AprU 

MSy 

Septembw... 

October 

Noyember ... 
December. .. 

Tetol.... 


35, 111 
43, 608 
42, 213 
23, 379 
23, 337 
22, 667 
19,022 
25, 471 
27,732 
18,632 
19, 144 
15, 737 


17, 576 
25, 512 
29, 321 
13, 084 
8, 557 
6, 496 
5, 214 
6, 917 
7, 264 
4, 397 
3,697 
7,029 


42,0^9 
41, 803 
38, 170 
24, 771 
16, 3b9 
13, 776 
13, 819 
13,777 
22, 452 
48,290 

24, 343 

25, 552 


23,235 
25, 348 
29. 495 
17, 328 
5, 945 
3, 493 
2, 471 
3,937 
5, 622 
7, 349 
7,417 
13, 376 


39, 751 
27, 729 
31, 061 
75, 570 
21,030 
20,262 
17,697 
19,921 
16, 794 
27. 871 
18. 506 
17, 042 


20,787 
24,728 
23. 020 
12, 798 
8, 653 
5,506 
784 
1,152 
1,975 
5, 472 
4, 566 
5,794 


29, 173 
41, 58P 
34, 866 
26, 100 
20, 218 
17, 538 
16, 035 
21, 926 
23, 268 
30, 837 
30, 765 
46, 353 


15, 621 
27, 545 
26. 630 
19, 233 
11, 319 
5, 501 
2,991 
6,879 
6, 768 
11, 657 
14,229 
32, 182 


58, 162 
42, 571 
50, 985 
41, 952 
16, 4:6 
16, 639 
12, 626 
24, 386 
28, 286 
31, 910 
40, 667 
54, 282 


41, 898 

27, 924 
36, 702 
30, 359 
6, 006 
3,228 
982 
9, 371 
9, 346 
16, 721 
20, 488 
37, 579 


50, 249 
45, 201 
39, 334 
29, 386 
17, 745 
15, 956 
13, 874 
19, 051 
25, 946 
36, 341 
33, 673 
37, 339 


33, 803 
30, eo7 
27, 295 
20, 491 
9,839 
5,252 
2,821 
5, 204 
10,889 
18, 305 
15, 449 
15,979 


316, 053 


135, 064 


330,211 


145, 016 


333,234 


115,235 


338,655 


180,555 


418, 948 


340, 604 


3H095 


195,935 



The sheep trade daring the year wa^f remarkable for its steadiness. 
During the first half of the year there was a strong healthy demand for 
shipment, but with the close of the spring season and a^er shearing 
time the shippers generally withdrew, leaving the market to the local 
butchers. This reacted upon the supply, which fell off, with a partial 
fitful revival at dijQferent times in the closing months of the year. The 
character of the receipts became perceptibly lower as the year drew to 
its close, especially the increasing import from Texas. Prices opened 
at $5 (S) $5.50 per cental in January, and advanced to $6 for choice 
sheep. During the subsequent montns extra grades nose to $7.75 in 
May, but a subsequent reaction carried prices down as low as $4.12} for 
the best in market on the 1st day of December. 

Bwine. — Eeceipts 4,190,006, an increase of 277,886 over the previoaa 
year.^ The shipments were 1,131,635, a decline of 451,008. 

The monthly receipts and shipments at the Union Stock-yards during 
the last six years wer^ as follows : 





1871. 


1872. 


187X 


Mratiu. 




























Beceipte. 


Shipments. 


Beceipts. 


Shipments. 


Keceipti. 


Shipment!. 




300, 697 


26,530 


361, 935 


78, 377 


561, 245 


95, 237 


February 


139, 342 


47, 724 


268, 236 


104, 668 


378, 760 


163, 140 




97, 058 


75,387 


170, 785 


144, 209 


271, 626 


224, 194 




71, 632 


63, 086 


169, 149 


145, 151 


292, 903 


225, 715 


May * 


137, 521 


111,524 


265, 259 


196, 451 


261, 361 


217, 914 




197, 499 


16G, 513 


254, 714 


206, 940 


5i45, 860 


189„586 


July 


165, 831 


134, 391 


212, 030 


172, 934 


244, 550 


201,682 




118, 975 


98, 187 


219, 406 


198. 077 


234, 145 


188, 776 




164, 749 


125, 561 


214, 728 


186,010 


239;*512 


191, 241 




161, 212 


131, 370 


229,304 


175, 241 


325. 716 


196, 569 




386, 766 


113, 643 


373, 963 


132, 381 


616, 301 


156, 926 




456, 831 


67,490 


513, 114 


95, 195 


665. 771 


146, 577 


Total 


2, 398, 113 


1, 161, 406 


3,252,623 


1, 835, 634 


4, 337, 750 


2, 197, 557 
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1974. 




term. 


Months. 
















• 












Beoeipts. 


Ski]pmentB. 


Seoelpts. 




Reoelptg. 


Sbipnvits. 




457 088 


146 435 


508, 347 


135 509 


446 061 


46, 294 




303* 341 




421 633 


127 533 


360 444 


74^ 959 




238 7S8 


20S 317 


240 797 


147 778 


211 389 


105 756 




31i; 945 


245^ 945 


359i 569 


17li 505 


326i60S 


9iOS6 


May 


328, 838 


265, 140 


272,887 


164,090 


307,250 


127, 890 




310, 072 


238,396 


299, 051 


165, 184 


369, 581 


125,188 


July 


231, 416 


183, 450 


290, 137 


157, 781 


261,564 


125, 520 




■ 205, 904 


147,355 


190, 788 


111, 378 


224,006 


111,736 




261, 123 


168, 628 


165, 919 


119, 181 


278, 999 


106, 833 




350,819 


243, 350 


301, 255 


135, 073 


392, 946 


IQA 600 




727, 407 


203, 437 


491, 393 


94, 428 


569, 195 


71,218 




531, 705 


119, 928 


470, 134 


53,204 


541, 969 


39,40« 


Total 


4, 358, 379 


2. 327, 361 


3, 912, 110 


1,503,643 


4,190,006 


1, 131, 635 



Th6 excess of receipts over shipments was 3,058,371, or 728,904 greater 
than the excess of 1875. This is accoanted for by the great increase in 
summer packing during the summer of 1876. Feeders and shippers, on 
the whole, were satisfied with their share of the trade, as they found all 
through the year a good demand for their stock. The year opened, how- 
ever, under no bright promise. Two months of the winter packing sea- 
son had passed, and the supply of hogs had shown a material falling 
compared with the corresponding months of the previous season. Eeports 
of immense losses from cholera ip. prominent swine-raising districts were 
rife in the market, creating the impression of a short supply. These re- 
ports had elevated prices during November and December, 1876. Janu- 
ary opened at high figures, in spite of a combination of buyers to reduce 
them to a normal level, the range being from $6.70 to $7.25 per cental. 
The upward pressure continued through the month, working the quota- 
tions slowly up to $7.50« The unwillingness of buyers to pay such prices 
caused a reduced stock, the receipts of January falling 62,286 short 
of January, 1875. February, the closing month of the winter packing 
season, brought no reaction against the pressure. The receipts tell on 
61,389 short of February, 1875, and prices advanced to $7.90 <S) $8.50. 
By the close of the seasou it seemed evident that the number packed in 
the West iu 1875-'76 would fall largely short of the previous season. The 
final footings showed a reduction of 686,041. In March an effort was 
made by packers to keep up the price of hogs by keeping their estab- 
lishments running after the close of the winter season at from half to 
three-fourths of their capacity. The object of this movement, it was sug- 
gested, was to prevent a fall of prices in barreled pork until they had 
marketed their product. The receipts for the month fell 29,408 short of 
March, 1875, making a decrease for the first quarter of the year of 153,083 ; 
prices ranged from $7.90 to $8.40. . Pa<skers continued to operate in this 
way to sustain their high figures for winter-packed pork through the 
first ten days of April, and until it was found that consumers showed a 
determination to take less of the high-priced pork, which began to de- 
cline, causing a decline in the price of hogs, which continued, until at the 
close of June quotations were $6 to $7.10. The receipts of April com- 
pared with the previous year fell off 32,967j but May and June increased 
respectively 34,363 and 70,530. making the net increase for the second 
quarter 71,926, and reducing tne net decline for the first two quarters to 
81,157. During the last half of July receipts fell off considerably, and 
prices temporarily rose to $6.50 to $6.70 ; but during August and Sep- 
tember hogs arrived in increased numbers, and prices of all grades rang^ 
from $6 to $8.75. Eeceipts fell off 28,573 in July, but increased 33,218 in 
August and 113,080 in September, making the net increase of the third 



m 



qaarter 117,715, and tho net increase of the first three quarters 36,568. 

October opened with a steadiness of prices which it did not maintain. 
A full supply at the first caused a fall of 25 to 30 cents per cental, but re- 
ceipts began to fall off and prices again rallied. In November the winter 
packing-season re-opened, but many packers bad continued operating all 
through the intervening months and their movements had a regulating 
influence upon the houses that had suspended operations during the 
summer. Prices for packing-hogs during the month ranged from 15.70 
to $5.90. The trade of December was remarkable for steadiness, with a 
strong tendencey to high prices toward the close, caused by a falling 
off in the receipts. The arrivals increased 91,691 in October, 77,802 in 
November, 71,825 in December ; during the fourth quarter, 241,318 ; 
during the year, 277,886. 

The average gross weight per head of hogs received during the year 
was 239 pounds, against 233| pounds in 1875, and 218 pounds in 1874. 
The monthly average weights per head during the last five years were 
as follows: 



Monthtk 



Jaaaary , 

Febniftry , 

MftTob 

April 

MSy I. 

June... 

July 

August 

September 

October . 

November , 

December 

General average 



1H72. 1873. 1874. 1875. 1876, 



986« 

S63f 

227* 

2251 

223 

2274 

234 

257| 
ii64| 
272 
283i 



263 



221) 
213 
217i 
230 
231| 
235| 
241.6 
252i 



52i 
;70j 



246. 6 



252} 
211| 

soil 

1971 

1091 

206.7 

297.9 

208J 

2091 

221* 

244 

253i 



213 



261 

251 

217 

206* 

210 

218 

223 

222 

230 

239 

256* 

271 



233* 



m 

969 
330 

317 
338 

333 
334 
249 
346 

256 
262 
270 



239 



From the above tables it appears that during the present decade the 
largest annual receipt was id 1873, and the largest average weight per 
head in 1872. The very great receipts of 1874, being pf comparatively 
light weight, did not yield a net product in proportion to their num- 
bers. The largest amount of live pork marketed in any one year was 
1,069,689,150 pounds, in 1873 ; the next largest aggregate, 991,411,434 
pounds, was in 1876. The total value of the hogs packed in 1876 was 
$48,974,000, an increase of $9,224,000 over 1875. 

Hog products.-^Porlc.—UecQipt^ of 1876, 43,911 barrels j 1875, 58,270 
1874, 40,381; 1873, 43,758; 1872, 121,023. Shipments, 1876, 315,448 
barrels; 1875,311,170; 1874, 233,764; 1873, 191,144; 1872, 208,664. 
The city product of the winter packing-season of 1875-'76 was 263,430 bar 
rels; 1874-'75, 261,675 ; 1873-^74, 195,917; 1872-'73, 102,980 ; 1871-'72 
152,012; 1870-^71, 148,050; 1869-'70, 118,509. 

Summary, — The annual receipts of cattle, sheep, and swine during 
eleven years were as follows : 



Tea^^ 



Cattle. 



Sheep. 



Swine. 



Total 



1806.. 
1667.. 
1868., 
1869.. 
1870., 

urn.. 

1872: 
18TO., 
1874.. 
1875.. 
1876.. 



393, 007 
329, 188 
324, 524 
403, 102 
532, 9G4 
543, 050 
684, 075 
761, 428 
843, 966 
920, 843 
., 096, 745 



207, 987 
180, 888 
270, 891 
340, 072 
349, 853 
315, 053 
310, 211 
291, 734 
333, 655 
418, 948 
364,095 



961, 746 
1, 696, 738 
1, 706, 782 
1, 661, 869 
1, 693. 158 
2, 380, 083 
3, 252, 623 
4, 337, 750 
4, 258, 379 
3, 912,110 
4, 190, 006 



1, 562, 740 
2, 206, 814 

2, :«)2, 197 
2, 405, 043 
2, 575, 975 
3,238,186 
4, 246, 909 
5, 390, 912 
5, 435, 997 
5, 251, 901 
5,650,846 
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SAINT LOUIS. 

Horses and mules, — The receipts of horses and mules were 22,721 in 
1876, against 27,616 in 1875, and 27,175 in 1874. The shipments were 
26,301 in 1876, 28,675 in 1875, and 30,202 in 1874. It will be noticed that 
in each of the three years the shipments are more numerous than the 
receipts. This apparent discrepancy is explained by the fact that the 
receipts are confined to rail and steamer and take no account of the 
animals brought into the city from the immediate neighborhood. The 
range of prices per head for all grades on the first day of each month for 
the past four years was as follows : 



Monthg. 


1873. 


1874. 


1875. 


1876. 


Horses. 


Mules. 


Horses. 


Moles. 


Horses. 


Mnles. 


Horses. 


Males. 


Angnst 


$50 to $200 
50 to 200 
40 to 200 
40 to 225 
40 to 230 
40 to 225 
40 to 225 
4Qto 225 
25 to 175 
40 to 200 


185 to 1200 
85 to 200 
85 to 175 
85 to 200 
85 to 200 
90 to 225 
90 to 225 
75 to 225 
65 to 175 
65 to 325 


$30 to $175 
30 to 165 
30 to 165 
30 to 165 
30 to 165 
40 to 170 
40 to 200 
40 to 200 
40 to 180 
40 to 170 
40 to 170 
40 to 170 


$60 to $200 
50 to 200 
50 to 200 
50 to 200 
50 to 200 
t)5 to 200 
70 to 190 
75 to 200 
75 to 200 
75 tm 200 
75 to 200 
75 to 200 


$40 to $180 
40 to 180 
40 to 180 
40 to 180 
40 to 180 
40 to 180 
40 to 180 
40 to 180 
40 to 180 
40 to 200 
25 to 200 
20 to 200 


$75 to $200 
75 to 200 
75 to 200 
75 to 200 
75 to 180 
75 to 200 
75 to 180 
75 to 200 
75 to 200 
85 to 200 
80 to 200 
80 to 200 


$20 to $200 
25 to 200 
25 to 200 
25 to 200 
25 to 200 
25 to 250 
25 to 250 
25 to 250 
25 to 250 
25 to 250 
25 to 250 
25 to 250 


$80 to $200 
80 to 20O 
80 to 200 
80 to 170 
80 to 170 
85 to 185 
85 to 185 
85 to 185 
g^to 185 
85 to 185 
85 to 185 
85 to ISS 



This trade is mostly with the South, and is not very remunerative, as 
its declining aggregates indicate. The largest source of supply is West- 
em Missouri and Kansas, full half the receipts coming from that region. 
A large number come down the Mississippi Eiver on steamers. Illinois 
furnishes about 10 per cent, of the whole, and a few come from Ohio, 
Indiana, and Kentucky. 

Cattle, — The receipts of cattle amounted to 349,043 head, an increase 
of 4 per cent, over 1875, but not equal to 1874. Shipments 220,430, an 
increase of nearly 2 per cent. 

The aggregate receipts and shipments of the last twelve years v, ere as 
follows , 



Years. 


Eeoeipts. 


Ship- 
ments. 


Years. 


Beceipts. 


Ship- 
ments. 


Years. 


Receipts. 


Ship- 
ments. 


1865 


94, 307 
103, 259 
74, 146 

115, 352 


46, 712 
24, 462 
26, 799 
37, 277 


1869 


124,565 
201, 433 
199, 527 
263, 404 


59, 867 
129, 748 
130, 018 
164, 870 


1873 


279, 678 
360, 925 
335, 742 
349, 043 


180, 662 
220, 678 
216, 701 
220, 433 


1866 


1870 


1874 


1967 




1875 


11B68 


1872..* 


1876 









The above figures show a rapid augmentation of the cattle trade of 
Saint Louis, especially since the immense production of Texas and the 
southern trans-Mississippi region began to find its way to the eastern 
markets through the Pacific railroads. The maximum receipts are 
noted in 1874, but the reaction of 1875 was partially compensated by the 
increased receipts of 1876. The new transportation arrangements with 
the east-boimd railways will inure to the advantage of this trade, as well 
as to the floar and grain movement, and it is believed that both receipts 
and shipments will go on increasing in the future. 



REPORT OF THE STATISTICIAN. 



225 



The following table shows the range of prices per cental at the begin- 
ning of each month for the last six years : 



Months. 


1871. 


1872. 


1873. 


1874. 


1875. 


1876. 




$2 


50 


to $6 


25 




25 


to $5 


50 




50 


to $6 


00 




50 


to 


pu 


50 




CO 


to 


$G 


00 


$2 


40 


to $6 


25 


February .... 


2 


50 


to 


6 


50 


3 


25 


to 


5 


75 


1 


50 


to 


6 


00 


1 


50 


to 


6 


25 


2 


00 


to 


6 


00 


2 


00 


to 


6 


00 




2 


75 


to 


G 


50 


3 


50 


to 


6 


75 


1 


50 


to 


6 




1 


75 


to 


6 


00 


2 


00 


to 


6 


00 


2 


00 


to 


5 


50 




2 


75 


to 


6 


50 


3 


50 


to 


6 


75 


1 


75 


to 


6 


62i 


2 


00 


to 


G 


25 


1 


75 


to 


6 


25 


2 


00 


to 


5 


50 


2 


62i 


to 


6 


60 


4 


37i 


to 


6 


50 


2 


00 


to 


6 


124 


2 


75 


to 


6 


00 


1 


50 


to 


6 


75 


2 


00 


to 


4 


50 




3 


00 


to 


6 


75 


2 


50 


to 


6 


50 


1 


75 


to 


6 


00 


2 


00 


to 


6 


25 


1 


50 


to 


6 


75 


2 


00 


to 


4 


50 




2 




to 


5 


00 


1 


75 


to 


6 


50 


1 


75 


to 


5 


60 


1 


25 


to 


6 


25 


1 


50 


to 


6 


75 


2 


00 


to 


4 


75 




1 




to 


5 


00 


1 


75 


to 


G 


25 


1 


■:5 


to 


6 


50 


2 


00 


to 


6 


00 


1 


50 


to 


6 


75 


2 


00 


to 


4 


90 


September . . . 


1 


25 


to 


4 


75 


1 


75 


to 


5 


75 


1 


50 


to 


5 


30 


1 


90 


to' 


5 


75 


1 


75 


to 


C 


25 


2 


00 


to 


4 


90 




1 


50 


to 


4 


50 


1 


25 


to 


6 


00 


1 


40 


to 


5 


00 


1 


75 


to 


5 


75 


2 


00 


to 


6 


25 


2 


00 


to 


4 


90 


November . . . 


2 


25 


to 


5 


00 


1 


50 


to 


6 


00 


1 


25 


to 


5 


00 


1 


00 


to 


5 


50 


2 


25 


to 


5 


50 


2 


00 


to 


4 


90 


December ... 


1 


50 


to 


4 


75 


1 


37i 


to 


5 


50 


1 


25 


to 


5 


00 


1 


75 


to 


5 


75 


2 


25 


to 


6 


12 


2 


00 


to 


4 


90 



Cattle products. — Beef. — ^The trade in barreled beef is small, the receipts 
of 1876 comprising only 12,869 barrels and tierces; shipments 17,^02; 
the excess of shipments shows that beef-packiugin the city about covers 
home consumption, with a small surplus for export. 

J5wf«er.— Receipts 125,309 packages, against 110,074 in 1875, 74,937 in 
1874, 64,607 in 1873, and 51,250 in 1872. It is still a matter of regret 
to the general statistician that this unmeaning designation should be 
used, rendering it impossible even to estimate the. quantity of butter 
marketed at Saint Louis. Supposing that these packages average from 
year to year about the same weight, the report indicates a gradual 
increase in the trade. The majority of the receipts, 67,725 packages, 
come from the East, by the Vandalia and Terre Haute Eailway. A very 
small portion comes from Missouri and the territory westward. The 
shipments are too small for notice in the city statistics, the receipts 
being almost entirely absorbed by the home demand. 

The range of prices per pound of butter of good to choice grades at 
the beginning of each month of the last six years was as follows : 



Months. 


1871. 


1872. 


1873. 


1874. 


1875. 


1876. 




Cents. 


Cents. 


Cents. 


Cents. 


Cents. 


Cents. 




20 to 32 


23 to 26 


20 to 28 


25 to 32 


25 to 33 


20 to 30 




15 to 29 


19 to 33 


20 to 28 


27 to 37 


23 to 33 


16 to 30 




15 to 30 


19 to 37 


20 to 32 


27 to 37 


23 to 33 


18 to 30 




15 to 30 


20 to 40 


25 to 35 


27 to 34 


18 to 33 


25 to 35 




15 to 29 


18 to 25 


15 to 22 


20 to 30 


15 to 28 


22 to 26 




12 to 20 


16 to 20 


15 to 22 


20 to 30 


15 to 28 


13 to 20 




12 to 20 


15 to 19 


14 to 20 


18 to 28 


14 to 28 


13 to 18 




14 to 20 


16 to 24 


16 to 24 


20 to 28 


16 to 28 


13 to 20 




14 to 21 


16 to 30 


19 to 27 


20 to 28 


18 to 28 


13 to 20 




18 to 26 


20 to 33 


20 to 30 


25 to 36 


20 to 23 


20 to 30 




17 to 27 


18 to 30 


18 to 32 


26 to 36 


20 to 30 


18 to 30 




14 to 20 


20 to 29 


24 to 30 


26 to 36 


20 to 30 


17 to 28 



Cheese, — The receipts of cheese during 1876 amounted to 83,905 
boxes, against 69,013 in 1876, 80,579 in 1874, 58,790 in 1873, and 84,345 
in 1872; the shipments of 1876 were 24,536 boxes, against 52,045. 
Allowing 65 pounds per box, the receipts amounted to nearly five and a 
half million pounds. The great mass of these receipts was from the 
States north of the Ohio Eiver; a considerable share was from the 
Middle States ; very little came from the region west of the Mississippi, 
15 A 
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The range of prices at the beginning of each month of the last six 
years was as follow : 



JKL0]11tIlB» 


1871. 


1873. 


1873. 


1874. 


1875. 






Cents. 


OenU. 


Cents. 


Cents. 


Cents. 


0 


«%ta 


14 




154 


to 




Uh 


to 


15 


14} to 15 


191 to 


14 


13 


to 




13 


to 






to 


24 


144 


to 


15 


144 to 15 


15 


to 


16i 


13 


to 




12j 


k to 


14 




15 


to 


24 


164 


to 


17 


15 


to 16 


15 


to 


16i 


13 


to 






1 to 


14 


April 


15i 


to 


23 


184 


to 


22 


15 


to 15i 


16 


to 


184 


13 


to 


134 


la 


to 


14 


17 


to 


27 


17 


to 


19 


15 


to 15i 


16 


to 


184 


13 


to 


134 


12i 


to 


14 




iH 


to 


16 


13 


to 


13i 


15 


to 15i 


16 


to 


184 


13 


to 


134 




to 


14 


July 


12 


to 


20 


114 


to 


121 


15 


to 15i 


16 


to 




13 


to 




11 




14 




lOi 


to 


12 


104 


to 


11 


104 to 11 


16 


to 


m 


13 


to 


It 






14 






to 


10 


124 


to 


134 


13 


to 14 


16 


to 


18 


13 


to 


134 


iSi 


r to 


14 




m 


to 


14 


14i 


to 


15i 


13 


to 14 


13 


to 


14 


10 


to 


134 


1% 


1 to 


14 




14 


to 


15i 


to 


16 




t to 144 


13 


to 


134 


124 to 


14 


m 


\ to 


14 




14| 


to 


15 


i"4 


to 


15 


\^ 


to 14 


13 


to 


134 


13 


to 


14 


la 


\ to 


14 



The steadiness of these prices, especially during 1875 and 1876, is 
especially remarkable. The qaotations represent the better factory 
brands of both eastern and western manufactare. Formerly a consider- 
able amount of western cheese was marked with counterfeit eastern 
brands and sold as eastern cheese, but the rising character of the west- 
ern manufacture has gradually removed the motives to this iraud. 

ffides.— The receipts of hides during 1876 amounted to 21,261,346 
pounds, against 19,851,94:7 pounds in 1875 exports 29,520,487 pounds, 
against 32,457,805 pounds in 1875. The course of the market during the 
last year was very remarkable, on account of the singular interplay of 
supply and demand. At the beginning of the year large supplies of 
both hides and leather created a very dull market, and the impression 
was widely disseminated that the business had been overdone. This 
lasted during the winter, spring, and summer ; but in September reports 
came from the great consuming markets of the world that the general 
stocks of both hides and leather had been greatly reduced. A sudden 
demand from all quarters electrified the trade, and a wild speculative 
excitement took possession of the market, which did not culminate till 
in December. Some classes of stock rose to prices fully 60 per cent, 
greater than those of spring and summer. Light dry flint hides, for 
instance, rose from 13 cents per pound in June to 21 cents in December. 
At the close of December there was a decline of about 5 per cent, from 
the maximum quotations, and since the year closed a still further decline 
is noted. Commercial authorities are still undecided whether this reac- 
tion is permanent or transitory. As it hinges to a considerable extent 
upon the political complications in Europe, the question is likely to re- 
main for some time an open one. The hide trade of Saint Louis is be- 
coming quite important. The excess of shipments over receipts indi- 
cates a very considerable number of hides thrown upon the market by 
city butchers in excess of the demand of the home leather manufacture. 

Sheep, — The sheep trade shows a marked increase, the receipts 
being 157,831 head in 1876, against 125,679 in 1875, 114,913 in 1874, 
and 86,434 in 1873 j shipments 67,SS6 in 1876, 37,784 in 1875, 35,577 in 
1874, and 18,902 in 1873. The great mass of the receipts was from 
Missouri and the regions west and southwest. Three fourths of the 
shipments were eastward by rail, a few southward, and the remainder 
to neighboring localities. The increased production of the trans-Missis- 
sippi region is shown by the rapid enlargement of the Saint Louis trade. 
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The range of prioes per cental on the first day of each month for the 
last four years was as follows: 



Monthi). 


1871 


1§T4. 


1875. 


1876. 




14 60 to ... 


$3 75 to $5 00 

to 4 50 

to 5 00 


12 25 to |4 75 

2 25 to 4 75 

2 50 to 5 00 
4 00 to 6 25 

3 75 to 6 25 
3 75 to 6 25 
3 75 to 6 25 
3 75 to 6 25 
2 85 to 4 25 

2 65 to 4 25 

3 00 to 4 75 
2 75 to 4 90 


$3 75 to 14 90 

2 75 to 5 60 

2 75 to 5 50 
2 75 to 5 50 

2 75 to 5 25 

3 75 to 6 25 
3 75 to 5 25 
2 50 to 4 50 
2 50 to 4 50 
2 50 to 4 50 
2 50 to 4 50 
S 50 to 4 SO 




3 00 to |5 25 

3 00 to 5 25 

0 UU vO O <J\J 

3 50 to 6 75 

3 00 to 6 50 

2 50 to 4 25 

4 25 to .... 

3 20 to 3 50 

2 90 to 4 12) 

3 00 to 3 62) 

1 75 to 4 25 




4 25 to 6 10 
4 00 to 6 00 
2 50 to 6 00 
2 50 to 6 00 
2 00 to 4 25 
2 25 to 4 25 
2 50 to 5 25 
2 25 to 4 75 



Sheep prodtiets. — Wool. — The wool trade of Saint Louis during 1876 was 
quite satisfactory to dealers. Efforts have been made of late years to 
provide facilities for marketing and storing this commodity. The result 
has been that this trade has risen from comparative insignificance to 
aggregates surpassed by only one or two eastern cities. The clip of 
1876 found a stagnant and comparatively demoralized market, the wool 
manufacture being in a very depressed condition ; 15 per cent, of the 
looms were idle, and the remainder, with very few exceptions, were run- 
ning either on short time or at a dead loss. Woolen goods were a drug 
in the market, and were selling below cost of production. Bankruptcies, 
in which creditors realized but small percentages on their claims, were 
of frequent occurrence, while several important mill properties were 
sold under the hammer by legal process at less than one-fourth of their 
value. The prospect of marketing any great proportion of the clip with 
the slack dezAand then prevailing was gloomy indeed, unless producers 
would accept of prices low enough to wan-ant an extensive export to 
foreign countries. Samples of the better grades were sent to England 
and Germany for comparison with the ruling grades in those countries, 
and for designating the limit of safety in purchase of supplies for those 
markets^ Eastern dealers were also solicited to send orders, but they gen- 
erally declined, alleging that the wool interest was in a more demoralized 
condition than even in 1860, when unwashed wools sold as low as 16 
'g) 17 cents per pound, and tub- wools 25 ® 27. Supposing that the con- 
ditions producing the depression were of a permanent character, they 
expected to hold the dictation of prices; but Saint Louis dealers, 
knowing that ruling rates were below cost of production, believed that 
sooner or later those causes of depression would be removed, and that 
trade would resume its normal course. They made extensive purchases 
at market-rates, almost exclusively for cash, and accumulated quite ex- 
tensive stocks during the period of low prices. The wisdom of this 
policy demonstrated itself as the season passed on. About the close of 
June, eastern operators appeared in the Saint Louis market, purchasing 
at a slight advance upon opening prices. In spite of all efforts to mask 
their operations, the real state of the general markets soon became 
known, holders became firmer, and prices went up. During the remain- 
der of the season an active, steady demand caused a brisk movement of 
stocks. In May unwashed wool was quoted at 20 <2) 21 cents, and the 
best tub-washed brought only 31 ® 33 ; but in October unwashed had 
reached 29 ^ 34 and tub washed 42 ® 43, an advance of 25 ^ 40 per 
cent, upon the opening figures. The receipts amounted to 6,025,108 
pounds, against 4,249,307 pounds in 1875, 4,963,417 in 1874, 3,956,212 lo 
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1873, and 3,756,212 in 1872 ; the shipments in 1876 were 5,887,979 pounds: 
in 1875, 3,756,518. 

The range of prices per pound of wool of all grades at the beginning 
of each month of the last six years was as follows : 



Months. 


1871. 


1872. 


1873. 


1874. 


1875. 


1876. 




Cents. 


Cents. 


Cents. 


Cents. 


Cents. 


Cents. 


30 to 48 


.42 to 70 


30 to 60 


29 to 52 


28 to 54 


20 to 52 




30 to 48 


42 to 75 


33 to 60 


30 to 51 


28 to 54 


20 to 46 




32 to .51 


4Q to 78 


28 to 60 


32 to 52 


28 to 54 


20 to 46 




33 to 51 


45 to 78 


18 to 54 


33 to 53 


28 to 55 


20 to m 




33 to 53 


45 to 70 


lejto 50 


28 to 50 


28 to 55 


26 to 45 




27 to 58 


40 to 70 


18 to 52 


28 to 50 


28 to 55 


26 to 37 




41 to 64 


40 to 70 


IB^to 47 


27 to 51 


28 to 55 


27 to 37i 




42 to 60 


40 to 65 


leito 48 


27 to 51 


30 to 53 


20 to 36 




42 to 66^ 


36 to 62 


18 to 51 


27 to 52 


30 to 51 


20 to 36 




43 to 69 


30 to 55 


17ito 47 


27 to 53 


27 to 50 


24 to 40 




42 to 70 


30 to 55 


13ito 47 


27 to 53 


25 to 50 


24 to 40 




42 to 68 


36 to 62 


15 to 46 


28 to 54 


30 to 50 


24 to 40 



The stock of wool left over at the close of 1876 was 460,000 pounds, 
of which 275,000 pounds were from Colorado and New Mexico, 25,000 
pounds unwashed Texas, 90,000 pounds of other unwashed, tub- washed • 
45,000 pounds, pulled 25,000 pounds. 

The wool business of Saint Louis is mostly on a cash basis. Eegular 
connections with mills in the East have been established, and arrange- 
ments have been made for keeping stocks for the constant supply of 
western mills, which are annually depending more and more upon the 
Saint Louis market for supplies. Dealers encourage the marketing of 
unwashed wool. 

8wine. — ^The receipts of 1876 were 877,160 head, an increase of nearly 
40 per cent, over 1876, but still below the maximum receipts of 1874. 
The shipments were 232,876 head, an increase of over 80 per cent, com- 
pared with 1875, though but little over half of the aggregate of 1874. 
The receipts of the last twelve years were as follows : 1865, 99,663 ; 1866, 
217,622; 1867, 298,241; 1868, 301,560; 1869, 344,848; 1870, 310,850: 
1871, 633,370; 1872, 759,076; 1873,973,512; 1874, 1,126,586; 1875, 628,569; 
1876, 877,160. Shipments for the same twelve years : 1865, 17,869 ; 1866, 
13,365; 1867, 28,627; 1868, 16,277; 1869, 39,076; 1870, 17,156; 1871, 
113,913; 1872, 188,700; 1873, 224,873; 1874, 453,710; 1875, 126,729;. 
1876, 232,876. Over two-thirds of the supply of 1876 was from Mis- 
souri and the regions west and south, A large adjacent section of 
Illinois on the east contributed considerable numbers, with a few from the 
north. Of the shipments, all were sent eastward by rail except about 2 
per cent., which were taken mostly to local points n^ar Saint Louis. A 
few were shipped southward. 
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The following table shows the monthly movement of hogs, as pur- 
chased by packers, butchers, and shippers, during 1876, together with 
their average weight per head and value per cental : 



Months. 


Taken by packers. 


Taken by butchers. 


Taken by shippers. 


Tfttal. 


Average value 1 
per cental of 1 
the whole. | 


Number. 


Average 
weight 
per head. 


Number. 


Average 
weight 
per head. 


Number. 


Average 

weight 
per heshd. 


NunWr. 


Average 

weight 
per head. 


February 

April 

July 

August 

September .. 

October 

November... 
December . . . 


95, 365 
39, 533 
19,783 
11, 451 
18, 940 
16. 565 
14, 372 
9,240 
14, 111 
26, 696 
113, 414 
177, 281 


Poundi. 

276. 64 
278. 4 
229.6 
230.1 
228.35 
221. 35 
218. 55 
226.7 
237.2 
235.6 
269.6 
268. 45 


13,900 
7, 692 
5, 276 
3,561 
7, 035 
5, 875 
5, 081 
4, 619 
7, 893 
11, 674 
112, 540 
14, 324 


Pmmdt. 
274. » 

275.6 

245.6 

240.2 

251.3 

233.4 

241. 65 

237.4 

242.1 

255.62 

280.4 

277. 75 


24, 870 
16, 70ft 

15,033 
24, 421 
24, 980 
28, 061 
22, 236 
22, 564 
22, 043 
16, 889 
6, 625 
11, 610 


Pounds. 
229.4 
228.7 
210.4 
203.7 
196.2 
198.5 
179.3 
187.8 
183. 10 
191. 25 
188. 20 
199. 10 


134, 135 
63, 985 
40, 092 
39, 433 
50, 955 
50, 501 
41,689 
36,423 
44, 047 
55, 259 
132, 579 
203, 215 


Pounds. 

270.4 
271.7 
236.8 
227. 'a 
239.6 
223.7 
226. 35 
229. 15 
22«.45 
231.4 
272. 35 
270. 85 


$7 14 

7 54 
7 89 
7 31 
6 38 
5 40 

5 70 

6 08 
5 88 
5 61 
5 79 
5 98 



The grand total of the above figures shows 892,213 hogs, weighing, 
as a whole, 228,586,386.25 pounds, or 114,293 tons, with an aggregate 
value of $14,566,729.21. The average weight per head was 256.28 pounds, 
and the average price per cental $6.38. 

The range of prices per cental for hogs at the beginning of each month 
of the last four years was as follows : 



Months. 


1873. 


1871 


1175. . 


1878. 




fa 30 to 


>3 


70 


$2 


81 to 15 


37i 


$4 


00 to 


»6 


00 


$6 


00 to 


•7 


50 




3 85 to 


4 


25 


4 


90 to 


5 


65 


4 


50 to 


7 


00 


5 


75 to 


7 


25 


March 


4 25 to 


5 


00 


4 


90 to 


5 


30 


5 


00 to 


7 


25 


7 


40 to 


B 


10 


April 

MAy 


4 60 to 


5 


50 


6 


00 to 


5 


25 


5 


00 to 


7 


25 


7 


50 to 


8 


50 


4 95 to 


5 


35 


4 


50 to 


5 


45 




.. to 


8 


00 


7 


20 to 


7 


55 




4 35 to 


4 


60 


4 


80 to 


5 


60 


6 


60 to 


8 


00 


5 


40 to 


5 


90 


July 


3 90 to 


4 


25 


5 


00 to 


6 


00 


6 


00 to 


8 


00 


5 


50 to 


5 


75 




4 00 to 


4 


40 


5 


50 to 


7 


25 


6 


00 to 


8 


00 


6 


10 to 


6 


50 




4 00 to 


4 


50 


4 


00 to 


7 


50 


6 


00 to 


8 


00 


« 


10 to 


6 


35 




.... to 


4 


00 


4 


50 to 


7 


25 


6 


00 to 


8 


00 


5 


50 to 


6 


25 




3 70 to 


4 


25 


3 


25 to 


6 


25 


5 


25 to 


7 


25 


5 


50 to 


6 


25 




4 00 to 


4 


25 


5 


50 to 


7 


50 


6 


90 to 


7 


00 


5 


50 to 


6 


35 



Swine prodtLcts. — ^The receipts for sixteen years and the shipments for 
twelve years of leading preparations of swine flesh were as follows : 



Years. 


POBK. 


BACON ANB CUT MEATS. 


LARD. 


Beceipts. 


Shipments. 


Receipts. 


Shipments. 


Receipts. 


Shipments. 


1861 


Barrels. 
116, 445 
51, 187 
34,256 
71, 559 
66,822 
56, 740 
92, 071 
85, 137 
78, 236 
77, 398 
88, 442 
60, 207 
57, 476 
55, 453 
46, 547 
45,632 


Barrels. 


Pounds. 
54, 277, 390 
40, 340, 850 
49, 387, 870 
45, 291, 770 
34, 781, 570 
31, 278, 150 
47, 623, 450 
46, 753, 360 
47, 225, 140 
44, 494, 770 
57, 804, 350 
63, 434, 860 
.50, 071, 760 
52, 104, 380 
51, 556, 146 
50,290,716 


Pounds. 


Pounds. 
12, 252, 734 
11, 592, 940 
9, 501, 930 
9, 057, 2'jO 

6, 391, 030 
5, 004, 870 
7, 229, 670 
5, 941, 650 

7, 778, 410 
6, 215, 150 

10, 093, 460 

11, 288, 890 

8, 981, 820 
6, 877, 560 
6, 732, ^20 
6, 067, 325 


Pounds. 


18C2 








1863 








1864 








1865 

1866 

1867 

1868 

1869 

1870 

1871 

1873 

1873 

1874 

1875 


109, 702 
92,595 
138, 226 
130, 268 
120, 002 
115, 236 
131, 7,32 
114, 329 
105, 876 
90, 343 
95,503 
66,141 


64, 910, 870 
49, 897, 050 
70, 095, 130 
58, 229, 270 
75, 755, 450 
77, 501, 130 
123, 665, 060 
147, 141, 960 
184, 392, 770 
133, 486, 380 
105, 809, 598 
106, 803, 076 


9, 569, 830 
7, 462, 230 
14, 318, 210 

12, 945, ^90 

13, 322, 900 
■ 15, 507, 840 

30, 750, 470 
33, 943, 860 
37, 156, 810 
27, 112, 270 
24, 145, 176 
29, 292, 879 
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Of the above receipts, tlie majority were from east of the Mississippi 
Eiver, except lard, the greater portion of which was from the west. Of 
the shipments, nearly nine-tenths of the pork, bacon, and cut meats went 
south. A little over half the lard went eastward 5 the larger portion of 
the latter was shipped to eastern markets for export to foreign countries. 

Winter porkpac%ing, — The number of hogs winter-packed at Saint 
Louis during the last sixteen seasons, together with their average net 
weight per head, and the average net yield of lard per head, for six 
years, were as follows : 



Seatous. 


u 

a 

a 


Average net 
weight per 
head. 


Saasons. c 


c p. 

^'^^ 


St. 
S fa- 

-< 

P0U7ldi. 




89,093 
178, 750 
S44, 600 
191, 890 
123, 335 
. 183, 543 
237,160 
831, 937 


Pounds: 
224.5 : 
207 
179 

178.5 ; 
20&91 ; 

222. 34 
193. 91 
189. S7 




241,316 
305, 600 
419, 032 
538, 000 
46;i, 793 
462, 246 
329, 895 
414, 747 


Pounds. 
190.5 
216 

263. 15 

2ti0 

261.53 
240 
268. 47 
206.42 








186»-'64 




35. 17 
34.50 
34. Id 

30 

36.56 
32.55 








1873-'74 




1874-'75 















During the summer packing season, from March 1 to November 1, 1876, 
there were packed at this point 90,351 hogs, averaging 22G.43 pounds 
per head; in 1875, 102,424 hogs, averaging 220 pounds ; in 1874, 150,962 
hogs, averaging 209 pounds ; in 1873, 132,155 hogs, averaging 244.26 
pounds; in 1872, 98,720 hogs, averaging 233.63 pounds. 

The total number of hogs cut by Saint Louis packers is Cvstimated at 
©yer a million. Over half of this outside product is shipped direct to 
eastern markets, the remainder being brought to the city. The capital 
invested in pork-packing in Saint Louis is over $7,000,000. The city 
packers also control a large number of establishments in thej'ural dis- 
tricts, in which are packed more than double the amount packed in their 
city houses. 

POEK PACKING 

m THE WEST. 

Winter packing » — The Cincinnati Price-Current has kept a record of 
pork-packing in the West for twenty-seven seasons, showing the num- 
ber of hogs packed in each season, as follows : 1849-'50. 1,652,220 head; 
1850-T>1, 1,332,867; 1851-'52, 1,182,846; 1852-^53, 2,201,110; 1853-'54, 
2,534,770; 1854-'55, 2,124,404; 1855-'56, 2,489,502 ; 1856-^57,1,818,486; 
1857-'58, 2,210,778; 1858-'59, 2,465,552; 1859-'60, 2,350,822; 1860-'61, 
2,155,702; 18GW62, 2,893,666 ; 1862-'63, 4,069,520 ; 1863-'G4, 3,261,105 ; 
1864-'65, 2,422,779: 1865-'66, 1,785,955; 1866-^67, 2,490,791 ; 1867-'68, 
2,781,084; 1868-'69, 2,499,873 ; 1869-'70, 2,635,312 ; 1870-'71, 3,695,251 ; 
1871-'72, 4,831,558; 1872-73, 5,400,394; 1873-^74, 5,466,380; 1874-'75, 
6,566,226 ; 1875-'.76, 4,880,185 ; 1876-.'77, 5,072,330. 

The operations of the last winter season show a gratify ing advance 
upon its predecessor, though the aggregates are not up to the maximum 
of 1874-'75. The enlarged figures of later years are in part attributa- 
ble to a more perfect system of statistics, embracing each year a larger 
number of packing points, but allowing a sufficient margin of increase 
to thia Muroe^a great anniial developmeiit of the pork-psusking business 
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is on« of the prominent facts of the times. The business is enlai^g 
in the South, a section hitherto mainly dependent npon the West for its 
meat supplies. To a large extent the demands of home consumption there 
are now supplied by home production. This southern packing has 
not yet assumed any very imposing visible proportions, but the habit of 
patting up pork on the farm is growing in that quarter, creating an invis- 
ible supply, which is felt in lessening the market demand, if it does not 
add sensibly to the published figures of production. Canada has also 
enlarged her pork-packing operations to an extent which indicates a hope 
of supplying ber own home demand. The movement for the export of 
fresh meat to Europe has also assumed great importance, and may result 
in the pre-occupation of the foreign market at least for a portion of the 
demand hitherto manifested for winter-packed pork. Our summer- 
packed pork has found increiising favor in the South, in Canada, and in 
Europe. All these circumstances indicate a change in the arrangements 
of production and marketing of preserved pork. The present aggre- 
gates cannot be maintained unless an increased consumption can be 
secured either in markets in which it is now disposed of or new markets 
be opened. Questions of this character are exercising the minds of 
intelligent operators, but none seem to apprehend any sudden or abrupt 
change disturbing tiie business as it now subsists. 

During the past two seasons a new feature of the business has been / 
remarked in the receipt of a considerable number of hogs from Texas. 
These receipts were mostly at Saint Louis, of which many were stock- 
hogs. The latter were shipped largely to Iowa, where they are reported 
to have developed into excellent market animals, being unusually free 
from diseases and distempers common to hogs raised in many other sec- 
tions. This Department estimated the number of hogs in Texas at the 
close of 1876 at 1,144,500 head. The production of swine in that State 
has greatly increased in numbers and improved in quality. The old 
" razor-backs^ of the generation passing away are giving place to mod- 
em improved breeds, especially in Northern Texas, where hogs may be 
found equal in value to ^ny now raised in the Northern States. There 
are no regular packing establishments of any magnitude in that State, 
but farmers generally pack enough to supply their own wants and those 
of the local markets, and send their surplus to the North and East. If 
there should arise in the Southwest a shipment of hogs to the general 
markets of the country analogous to the famous eruption of Texas cat- 
tle, it would only realize the sanguine expectation of many leading swine- 
raisers in Northern Texas. Quite a number of these are propagating on 
a large scale the best strains of Poland China, Chester white, Berk- 
shire, &c. 

Packers entered upon their operations for the last season with the 
idea that prices must rule lower, and many dealers undertook to make 
contracts for supplying hogs at prices based upon an original cost of 
$4.50 to $5 per cental for hogs, but they were unable to buy at any such 
prices after the winter season fully set in; hence many of them met 
with serious losses. As the domestic consumptive demand in the hog- 
raising States was unusually languid in November and December, 1876, 
and the weather unusually favorable for packing, the high prices offered 
by packers attracted a large number of hogs, causing the larger part of 
the business at the interior points to be completed during the first half 
of t&e season ; but the larger cities, excepting Louisville, Ky., continued 
operations to the close as actively as the decreasing supply of hogs ad- 
mitted. This continued activity was based largely upon the liberal 
fbreign export, which n^ted a loss to the trade, as thej went out of tiui 
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country at prices, on the whole, rather lower than the cost of production. 
This export was checked by an unfortunate speculative excitement, 
arising about the middle of January. The center of this speculative 
movement was Chicago, where it lasted about three weeks. It was fol- 
lowed by a steady decline from the exaggerated figures reached, and the 
reaction carried prices at the close of the season below the average 
cost of the season. 

Numbers 'packed, — ^The following table shows the number of hogs packed 
during each of the last live winter packing seasons in the States of the 
West and Northwest : 



states. 


ia72-'73. 


1873-'74. 


1874-'75. 




187«-'77. 




885,827 
610.966 
1, 834, 611 
325,417 
8Sl4, 334 
40,885 
324, 072 
24,550 
20,220 
322, 456 
39, 300 
49, 306 
28, 450 


906, 804 
715, 703 
1, 8S7, 328 
369, 278 
746, 366 
64, 037 
333, 514 
32, 700 
29, 085 
257, 259 
26, 577 
71, 549 
26,000 


870, 971 
666, 575 
2, 113, 845 
426, 258 
707, 310 
49, 536 
269, 468 
20, 950 
26, 950 
308, 068 
22,639 
62,836 
20,820 


619,-602 
575, 433 
1, 915, 830 
361, 746 
556, 143 
30, 725 
217, 426 
18, 750 
'26, 190 
263, 748 
22, 818 
53, 837 
17, 887 


791, 185 
529, 641 
1, 905, 219 
419, 442 
644, 699 
31, 775 
266,861 
23,235 
46, 190 
254, 986 
50,770 
86,899 
21, 447 








Total 


5, 400, 391 


5,466.200 


5,566,226 


4, 880, 135 


5, 072, 349 




65, 806 


100,026 




192,801 






686,091 













* Inoudins Pittsbarsh, and a few points in the S onthem States. 



The States bordering on the Ohio Eiver show a decline from the pro- 
duction of the previous season, but all the others have increased their 
aggregates. The States west of the Mississippi Eiver and Tennessee 
show a marked increase, a fact which indicates the future diffusion of 
the hog-raising business and an increasing percentage of the annual pro- 
duction in the far West and the South. This* branch of farm produc- 
tion will in such case only show the same tendencies as the wheat crop, 
which is annually shifting its center westward while extending itself in 
the South. 

Average net weight — ^The average weights per head of the hogs packed 
during the last five seasons were as follows r 



, states. 


1872-'73. 


1873-74. 


1874-'75. 


1875-'76. 


1876-'77. 




Pounds. 


Founds. 


Pounds. 


Pounds. 


Pounds, 




242.51 


233.49 


222.73 


215. 14 


218. 81 




230.25 


207.22 


208.8 


21t).41 


199.41 




839.21 


219. 02 


213. 76 


231. 46 


21&09 




829.55 


204.67 


198. 67 


215. 81 


207.75 




214. 12 


207. 01 


189. 74 


215. 85 


2ia33 




844. 18 


220.64 


171.63 


232.03 


240.4 




830. 45 


210, 89 


212. 48 


215.8 


226.67 




827.27 


229. 36 


237. 46 


248.63 


249.94 




246.71 


214.65 


193.36 


218. 57 


220.39 




825. 84 


213. 87 


209. 60 


215. 92 


222.52 




207.11 


200.42 


192. 39 


214. 81 


208. 04 




837.94 


234.02 


234.27 


229.7 


332.35 


837.94 


207.94 


197. 08 


220.92 


211. 70 




282.43 


214. 97 


209.77 


217. ?1 


215. 98 



The average weight of 1876-77 was 215.98 pounds, or 1.73 pounds less 
than in the previous season. The general average of the last twelve 
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seasons is 218.79 pounds, leaving the average of the last winter season 
2.81 pounds short. A marked increase in weight is shown in Kansas, 
Wisconsin, and Kentucky, and a smaller increase in Ohio, Minnesota, 
Nebraska, and Michigan ; the other States show a decrease, especially 
Indiana, Illinois, Iowa, and Tennessee. The average weight of Ohio 
was reduced by the policy of the Cleveland packers choosing only light 
hogs, and attracting them by special inducements from Chicago and 
Michigan j the same policy at Indianapolis enhanced the shortage of In- 
diana. 

Average yield of lard. — The average yield of lard per head for the last 
five winter packing seasons were as follows : 



states. 




1873-'74. 


1874-'75. 


1875-'76. 


1876-'77. 




Pounds. 


Poundg. 


Pounds. 


Pounds. 


Pounds. 




43. 85 


39. 04 


39. 66 


36. 07 


36.23 




33.89 


29. 66 


29.83 


32.66 


29.69 




43.21 


37.23 


36.66 


36. 85 


35.19 




37. 44 


33. 88 


33.52 


34. 10 


33,26 




36.i)3 


33.86 


29. 19 


36.82 


33.88 




37.50 


35. 83 


25.43 


37.7 


37. 1« 




39. 55 


30. 50 


31.63 


31 


30. 73 




39. 36 


36.41 


29. 83 


30.6 


29.3 




39.70 


34. 59 


26. 88 


39.01 


38.1 




39. 78 


29. 66 


29. 79 


32.67 


33.1 




31. 21 


34. 16 


29.2 


31.87 


31. 48 




38.95 


38. 26 


35.15 


33. 66 


32.9 




38.95 


31.03 


28:27 


33. 12 


32.05 




40.08 


35.02 


34.20 


35. 45 


34.09 



The smaller averages of the last few years are due in part to the fact 
that the hogs packed ate smaller than formerly. At many points only 
lighter animals are in request. The only States, that increased their 
averafi:e yields during the last season were Ohio and Kentucky ; of the 
other States, the most marked reduction is in Indiana and Missouri; 
where the average has fallen off nearly 3 pounds per head. 

Average cost — ^The average cost per cental of hogs packed in the dif- 
ferent States was as follows : 



states. 


1872-'73. 


1873-'74. 


li74-'75. 


1875-'76. 


1876-'77. 






|4 82.59 


$5 57.24 


18 64.3 


8.96 


7.90 






4 43.96 


5 29.63 


8 14.96 


8.81 


7.03 


niinoiB 




4 67.1 


5 43.25 


8 35.6 


8.93 


7.43 






4 31.29 


5 19. 03 


7 87.58 


8.24 


6.83 






4 63.3 


5 36. 63 


8 19.1 


8. 70 


7. 05 


E^ansAfl. ......... . 




4 01.1 


4 77. 53 


7 59 


7. 66 


6.61 






4 72.48 


5 72. 16 


8 56. 04 


8.76 


€.78 






4 81 


5 68. 52 


7 28. 90 


7. 72 


0.49 






3 70 


4 64. 17 


7 22 


7. 79 


7.11 






4 68 


5 44. 45 


8 67. 51 


9. 05 


0. 93 






5 13.5 


5 72.23 


8 81 


8. 29 


6.99 






4 94.2 


5 54.3 


8 15. 88 


8. 66 


6. 74 




4 94.2 


^ 5 58. 1 


8 64 


8. 92 


7. 16 




4 65.8 


5 43. 15 


8 33.63 


6.82 


7.1i 



The average prices paid by packers were lower in 1876-77 than in the 
two seasons immediately previous, but are still greatly in advance of the 
seasons of 1872-'74. There is a falling off in price in all the States 
but not greater than is observable in all other branches of production, 
agricultural or manufacturing, the reduction being only 6 per cent, on 
the whole. Considering the general reduction of prices, it appears that 
the price of hogs holds its own in relation to other kinds of merchandisei 
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fihowing that this branch qf produotion and trade has not been over- 
done, nor has the supply outstripped a permanent and healthy demand, 
Eeoapitulation, — -The following table shows the number of hogs packed, 
their aggregate net weight, yield of lard, and cost, daring the last twelve 
winter packing seasons : 





Namber 
packed. 


Averape net 
weight per 


Aggregate 
weight. 


Arerape yield 
of lard per 
head. 


Aggregate 
yield of 
lard. 


» a 

^§ 


co«t of 


1865-^66 


1, 785, 955 
2, 490, 791 
2, 781, 084 
2, 499, 873 

2, 635, 312 

3, 695, 251 

4, 831, 558 

5, 410, 394 
5, 466, 200 
5. 566, 226 
4, 880,135 
5, 072, 339 


Pounds. 
231.3 . 
232. 14 
201 

206. 75 
205. 75 
2J0. 14 
227. 62 
232, 43 
214. 97 
209. 77 
217. 71 
215. 98 


Pounds. 
413,091,391 
688, 212, 222 
558, 997,884 
516, 648, 742 
542, 215, 444 
850, 425, 065 
1, 099, 783, 385 
1, 257, 519, 283 
1, 175, 126, 971 
1, 167, 639, 457 
1. 062, 456, 021 
1, 095, 547, 777 


Pounds. 
41. 52 

39. 66 

29 

32. 33 
31. 84 
40. 19 

33. 54 

40. 08 
35. 02 
34.2 
35.45 

34. 03 


Pounds. 
74, 152, 851 
98, 801, 376 
80, 651, 436 
80, 829, 227 
83, 908, 334 
148, 512, 137 
168, 603, 317 
216, 845, 385 
191, 444, 035 
190, 380, 607 
173, 016, 580 
172, 023, 696 






1866-'67 






1867-'€8 






1868-'69 












187(^'71 






1871-T2 






1873- '73 

187a-'74 

1874- '75 


$4 65. 8 
5 43. 15 
8 33. 63 

S 62 
7 18 


58. 575, 148 
03,827,021 
97, 337, 938 
93, 703,621 
78,658,^7 



The operations of the last year, compared with its predecessor, show 
an increase in the number of hogs packed of 192,204 head, or 4 per cent. 
The reduction in the weight per head of hogs packed has partly neutral- 
ized the increased number, the aggregate weight being only 33,067,766 
pounds, or a little over 3 per cent, greater than last year. The hogs 
packed in 1876-'77 were equivalent to only 6,031,890 hogs of the weight 
of the previous year. The aggregate yield of lard is reduced 402,884 
pounds, the average yield per head having fallen from 35.45 pounds to 
34.03, a decline of 4 per cent, in one year. The average cost of hogs to the 
packer fell from $8.82 to $7.18 per cental, a reduction of 18.6 per cent, 
involving a reduction in the aggregate amount paid for hogs of 
$15,050,014, or 16 per cent., notwithstanding the increase of the num- 
ber. 

Packing in the principal cities, — Nearly two-thirds of the hogs are 
packed at six leading cities, viz : Chicago, Cincinnati, Saint Louis, In- 
dianapolis, Milwaukee, and Louisville, The numbers packed at these 
points during the last five winter seasons were as follows : 



Packing points. 


1873-'73. 


1873-'71 


1874-'75. 


1875-'7fi. 


187ft-'77. 




1.495,079 

626, 305 
538,000 
196, 317 
303, 500 
302,246 


1, 520, 204 
581,253 
463, 793 
295, 766 
234, 054 
226, 947 


1, 690, 348 
560,164 
462, 246 
278, 339 
236, 596 
273, 118 


1, 592, 065 
563, 359 
329, 895 
323, 184 
2a^, 147 
181, 972 


1, 618, 084 
52.), 576 
414, 747 
894,199 
fi&)5,S98 
314,863 






3, 391, 447 
a, 008, 947 


3, 382, 017 
2, 084, 183 


3,000, 811 
2, 005, 415 


3, 213, CS» 
1, 606, 513 


3,201,005 
1, 781, 274 




5,410,394 


5,466, 200 


5, 560, 226 


4, 880, 135 


5, 072, 339 




62,68 


6L 87 


62.89 


65.81 


64.88 



The per cent, of the packing at these points declined somewhat during 
the last season, their number having increased but 77,443 head, or 2 
per cent., while the number packed at other points increased 114,761 
head, or about 7 per cent. This relative increase of the other points is 
in part attributable to the increased number of those points from which 
•tatistica are gathered. 
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.The average net weight and yield of lard per head, per cental at 
those cities during the last three seasons were as follows : 



• 


Arerage weight per head. 


Ayerage yield of lard per head. 


1874-'75. 


1875-'76. 


1876-'77. 


1874-'75. 


1875-'76. 


187»-'77. 




Pounds. 
212. 42 
220.6 
192 
196 

209.27 
203.56 


Pounds. 
217. 32 
218.95 
214. 78 
201 

215. 15 
209.83 


Pounds. 
215. 97 
219. 77 
206. 42 
182.5 
221. 73 
221. 12 


Pmnds. 
37.3 
41.77 

30 

29.5 
29. 87 
31. 15 


Pounds. 

36. 32 
37.8 
36.56 
31 

32.4 
30. 03 


Pounds. 
35. 10 
38.2 
32.55 
26.5 
30.25 
32.62 


liUwaake* 




General ayerage of other points .. 


209. 47 
210.27 


215. 13 
222.69 


213.11 
22L .38 


35. 43 
32.21 


35.47 
35. 41 


34. 41 

33.33 


209.77 


217. 71 


215.98 


34.20 


35. 45 


34.03 



It will be noted that the hogs packed at Cincinnati during these three 
seasons show, respectively, the greatest average both of weight per 
head and of lard per head. The hogs packed at these six cities, although 
averaging in weight considerably below those packed at other points, 
show a larger yield of lard. 

Pork product. — ^The amoant of barreled pork produced in the six cities, 
in the interior and in the whole of this pork-packing region, was as fol- 
lows : 





Sixoitiea. 


Interior. 


ToUL 




Sixeitiee. 


Interior. 


TetaL 


lieu pork 


Barrelt. 

349,987 
35, 942 
37, 761 
2,226 
4,598 


Barrett. 

138,782 
21,829 
10, 480 
9, 084 
7,087 


Barrels. 

488, 769 
57, 771 
48, 241 
11, 310 
11,685 




Burrels. 
11, 696 


Barrels. 
7, 795 


Barrelt. 
19, 491 




Totall876-'77.... 
Totall875-'76.... 
Total 1874-'75.... 




445, 210 
363, 555 
411, 747 


195, 057 
146, 055 
157, 721 


637, 867 
509, 610 
669, 4M 



Of the barreled pork, 69.4 per cent, was made at the six cities in 
1876-^77, against 71.3 percent, in 1875-^76, and 72.3 per cent, in 1874-'75. 
This fact indicates that the interior points are gaining in their propor- 
tion of the more elaborate preparations of pork. Of the 442,210 barrels 
of all kinds made by the six cities in 1876-77, Chicago claims 290,493 
barrels, or 65 per cent. ; of the 363,555 barrels made in 1875-76, Chicago 
made 263,430, or 72 per cent.; Cincinnati turned out 46,944 barrels in 
1876-77, against 43,729 in 1875-76 5 Saint Louis, 47,826, against 32,799 ; 
Indianapolis, 1,350, against 1,480; Milwaukee, 44,250, against 33,172 : 
Louisville, 11,297, against 15,945. Chicago, Cincinnati, Saint Louis, ana 
Milwaukee greatly increased their product, but Indianapolis and horns- 
ville declined. 

Summer p<icMng, — The number of hogs packed during- the summer 
season, or from March 1 to November 1, of the last three calendar years 
was as follows : 



Paokinc pointe. 


1874. 


187iu 


1878L 


CMoago 


446, 368 

136, 153 
150,962 
204, 426 
12, 600 


788,781 
118, 783 
102,424 
89, 162 
2,832 


1, 315, 402 
121, 173 
131, 158 
383, 621 
60,827 




Total for fire 
OltTeland, Ohio 


950,509 


1,041,783 
10^1 804 


1,912,181 
187, SOS 



Paoldng pointa. 



1874. 



1875. 



1876. 



Canton, UI 

Charleston, Bl . . 
Kaneas City, Mo. .. 

Detroit, Mich 

Dee Moines, loTra.. 
Cedar Bapids, lO^a. 
Other pointa 



17, 000 
10, 000 
10,000 



9,720 
7,000 



6,637 



9, 000 



anuad total.. 



73, 839 
12, 900 

1,800,404 



72, 133 
16, 404 

1, 362, 343 



16,754 
24,000 
28,609 
105, 580 
10,263 

2,3^616 
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During the last summer season the number of hogs packed was nearly 
double that of the previous season. Summer-cured pork is received with 
increasing favor in both domestic and foreign markets. The summer of 
1876 was one of general depression to holders of winter-cured pork, as 
the large supply of hogs, induced by the abundant supply of corn, 
stimulated summer curing, the product of which suffered little or no 
loss from shrinkage ; hence it could be sold at prices entailing a loss on 
winter-cured pork. These facts rendered the increased aggregates of 
the winter season of 1876-^77 still more remarkable, and showed the 
existence of an increased demand for the winter product of the West. 
The prospects for the summer season of 1877 are very fair, the supply of 
hogs, from all indications, being about equal to what it was last summer. 
Operators at various points since the close of the winter season of 
1876-'77 find the supplies somewhat in excess of last year. 

The average net weight of the hogs packed in the West during the 
summer of 1876 was 184.03 pounds per head, against 177.32 pounds in 
1875, and 164 pounds in 1874. Aggregate net weight, 421,738,051 pounds 
in 1876, 223,845,720 pounds in 1875, and 196,872,810 pounds in 1874. 
Average yield of lard, 30.36 pounds per head in 1876 and 29.25 pounds 
in 1875. Aggregate yield of lard, 69,528,486 pounds in 1876 and 
36,923,533 pounds in 1875. 

Summer and winter packing. — ^The results of the summer and winter 
packing of the five years ending March 1, 1877, may be summarized as 
follows : 



SeMOBfl. 


Number packed. 


Aggregate net 


AggregatA 
yfelS of 
lard. 


Bmnmer. 


Winter. 


TotaL 


weight. 


187a-'73 

1873- '74 

1874- '75 


505,500 
1, 062, 916 
1, 200. 444 
1, 262. 343 
2.291, 616 


5,410,ai4 

5, 466, 200 
5,566,226 
4, 680, 135 
5, 072, 339 


5, 915, 814 
6, 529, 116 
6, 766, 670 
6, 142, 478 
7,363,955 


Pounds. 
1, 353, 564, 283 
1, 309, 640, 599 
1, 804, 512, 267 
1,286,301,741 
1, 517, 285, 286 


Poundt. 
232, 212, 585 
222, 566, 195 
221, 880, 2S6 
206,631,900 
242, 151, 910 



It will be seen that the production of the last year was the largest on 
record in regard to the number of animals and their aggregate weight 
and yield of lard. 

IN THE EAST. 



Annual receipts. — The receipts of hogs on the seaboard are to a small 
extent for packing purposes, the larger portion being taken by butchers 
for the supply of fresh meat. The packing business is rising to some 
importance in New York and Boston, but it is still on so small a scale 
and so unsystematized that definite statistics cannot be obtained. The 
number of live and dressed hogs received at four leading Atlantic cities 
during the last three years were as follows : 



Cities. 


1874. 


1875. 


1876. 




613, 874 
1, 877, 419 

419, m 

:»7, 547 


416,657 
1, 443, 167 

seo.floi 


431, 784 
1, 293, 278 
3€l, 8>T0 
272, 402 










3,268,774 


2,485,133 


2,339,384 
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Of the receipts of 1876, 200,614 were dressed carcasses. 
Summer receipts, — The receipts from March 1 to November 1, 1875, and 
1876 were as foUows : 



CitiM. 


1875. 


1876. 


Live. 


Dressed. 


Total. 


Live. 


Dressed. 


Total, 




liii 


16, 362 
6, 097 

13, 465 
5,000 


233, 353 
f 91, 366 
204, 365 
180, 447 


233, 562 
757, 144 
201, 600 
175, 631 


6,688 
7,222 
18, 400 
5, 000 


240,250 
764, 366 
220.000 
180,631 


xotia 






1,'509, 531 






1, 405, 247 












Winter receipts. — The Bumbers of live and dressed hogs received at 
these four cities during the last three winter packing seasons, respect* 
ively, were as follows : 


GttlMk 


1874-'75. 


1875. 


1876. 


l:oui. 


Lire. 


Dressed. 


ToUL 


Live. 


Dressed. 


TotaL 




248, 949 
687, 425 
117, 260 
112, 500 


100, 199 
457, 855 
92,650 
94,328 


61, 213 
33, 046 
28, 100 
15,000 


161, 412 
490, 901 
120, 750 
114, 328 


126, 762 
469, 042 
95, 640 
88, 445 


66, 436 

65, 880 
31, 340 
20, 000 


193, 195 
534,929 
127, 180 
108, 445 


1, 166, 134 






687, 391 






963. 74a 













For the twelve months ending March 1, 1877, and including the last 
summer and winter seasons, the receipts of these four cities amounted 
to 2,368,989 head, against 2,396,922 head received during the previous 
twelve months. 

The increase in the last winter season of 76,351 head was more than 
counterbalanced by the decline of 104,284 in the receipts of the previous 
summer season. 

At Buffalo, N. Y., the receipt of hogs during the winter season of 
1876-'77 was 373,000, against 459,800 the previous season. Of the 
receipts of 187G-'77, there were shipped 294,850 head, leaving 78,210 head, 
of which 56,450 head were packed; the shipments of the previous year 
amounted to 377,500, leaving a net supply of 82,300, of which 60,000 
were packed. The receipts of the calendar year 1876 were 1,150,210 
head, shipments 936,700, leaving a surplus of 213,510, of which 134,000 
were packed. During 1875 the receipts were 1,067,300 and the ship- 
ments 907,800, leaving 159,000, of which 142,000 were packed. During 
the last summer season there were packed here 78,800 head, making 
135,250 for the twelve months ending March 1, 1877. 

ON THE PACIFIC SLOPE. 

A growing demand for prime pofk to be exported to China, Japan, 
the Pacific islands, Russian Asia, and South America is noted in San 
Francisco. Grain was very abundant in California in 1876, inducing 
farmers to breed and fatten an increased number of hogs. This caused 
an enlargement of the packing business of San Francisco from 90,000 
hogs in 1675 to 175,000 in 1876. The total number packed in California 
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is eatimated at 230,000 in 1876, against 170,000 in 1875, and 390,000 in 
1874. California hogs are light, compared with those raised upon the 
Atlantic slope or in the Mississippi Valley. Those packed at San Fran- 
cisco in 1876 averaged but 185 pounds gross weight per head and but 
15J pounds per head of lard. The average cost was $6.37^ per cental, 
gross, in coin. The introduction of the Berkshire breed of hogs is said 
to have already enlarged the size of market animals, and other improve- 
ments in the character of the stock are noted. The average net weight 
per head in 1875 was 124 pounds, and iu 1874 115 pounds. The best 
hogs came from the corn-raising counties of Los Angeles and Ventura, 
though some excellent wheat-fed animals were brought from the Sacra- 
mento Valley, and some good acorn-fatted hogs from the San Joaquin 
Valley. The rise in the price of grain seems to indicate a reduced hog- 
crop for 1877. The amount of barreled pork of all kinds made at San 
Francisco in 1876 was 5,230 barrels. In Oregon, the packing is mostly 
done at Portland ; estimates of the number packed iu 1876 range from 
60,000 to 80,000 head. Oregon raises heavier hogs than those indicated 
\ by the San Francisco average. 

CANADA. 

Canadian pork-packing for market is mostly confined to the province 
of Ontario. The business has been somewhat variable in its extent, 
but it seems to be growing, though several of the prominent packers of 
this region have found it profitable to transfer their operations to Chi- 
cago. During the last eighteen months the pork-packing facilities of 
Ontario have been enlarged by the erection of new packing-houses and 
by the extension of market arrangements gererally. As the corn area 
of Canada is limited and not very productive, and as other kinds of 
grain bear good prices, Canada farmei's cannot be depended upon for a 
large supply of hogs. Hence the Canadian packers look to the United 
States for the bulk of their material, especially ffom Michigan and 
Illinois; Chicago furnishes a very large proportion of the animals 
slaughtered. The home demand for bacon and hams is mostly supplied 
by Canadian farmers, but the production of barreled pork in the Do- 
minion is not adequate to the demand, nor is it of a very high character. 
Canadian pork is lighter than in the United States, and put up in poorer 
barrels ; hence it is less in favor with lumbermen and other large con- 
suming classes, whose wants are supplied mostly from the Chicago and 
Cincinnati markets. Canadian packers, however, are improving in their 
methods and turning out a much better product than formerly. Some 
of them find greater profit in exporting fresh meat to Europe, and are con- 
templating a transfer of their capital and enterprise to that trade, but 
others regard this as a very doubtful policy. During the winter season 
of 1876-'77 there were packed at 36 different points in Canada 186,198 
hogs, an increase of 66,209 head over the previous season. The average 
net weight of the hogs packed was 203.77 pounds per head. About 
30,000 barrels of pork of all kinds were among the results of the season's 
operations. The number packed during the summer season of 1876 was 
54,544, nearly all being at Toronto and Hamilton. The aggregate num- 
ber packed in Canada during the twelve months ending March 1, 1877, 
was 244,742. 
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The nnmber of hogs packed during the last two summer and winter 
packing seasons were as follows : 







1876-'TT. 


Winter. 


Sninmer. j Total. 


Winter. 


Summer. 


Total. 


In the West 

Canada 


4, 880, 135 
126, 738 
85,000 
119, 989 
887, 391 


1, 262, 343 
88,324 
170. 000 
40, 000 

1, 509, 531 


6, 142, 478 

215, 062 
255, 000 
159, 969 
2.396, 922 


5, 072, 339 
101, 450 
105, 000 
186, 198 
963,742 


2, 291, 616 

82, eoo 

200,000 
58, 544 
1, 405, 247 


7, 363, 955 
184.230 
305,000 
^ 244, 742 

2,368,989 


6, 099, 253 


3, 070, 198 |9, 169, 451 


6, 428, 729 
329, 476 


4,038,207 
968,009 


10, 466, 9M 









PORK PRODUCT OF WINTER PACKING. 



The Cincinnati Price Current estimates the aggregate pork product of 
the last two winter seasons as follows : 





1875-'76. 






424, 982, 408 
169, 992, 963 
148, 743, 843 


438, 218, 893 
175, 287, 556 
153,376,612 


743, 719, 214 


706, 883. 060 




88, 825, 900 
336, J 56, 508 
8, 000, 000 
161, 922, 963 
498, 149, 471 
646, 893, 314 


106, 080, 700 
332, 138, 192 
15, 000, 000 
160, 287, 536 
492, 425, 743 
645, 802, 360 


Sidea and ahonlders, excluding barreled pork do 

Sides, shooldera, and hams, exclnding barreled pork do 



Exclusive of barreled pork, the production of meats shows a slight 
reduction, being 1,090,954: pounds less in 1876 than in 1875. 



EXPORTS OF HOa PRODUCTS. 

During the fiscal year ending June 30, 1876, we exported 327,730,173 
pounds of bacon and hams, with a declared value of $39,604,456; 54,195,- 
118 pounds of barreled pork, valued at $5,744,022; and 168,405,839 
pounds of lard, valued at $22,429,485 ; total exports, 550,331,129 pounds, 
worth $67,837,963, or about 10^ per cent, of our total domestic export. 
Deducting tirom the exports gold and silver coin and bullion, our export 
of hog products amounts to over 11 J per cent, of the merchandise. 

The distribution of this mass of material is very irregular. Europe 
takes 311,319,716 pounds, or 95 per cent., of the bacon and hams ; 15,310,- 
048 pounds, or 29 per cent., of the barreled pork ; and 128,296,831 pounds, 
or 76 i>er cent., of the lard; all these are valaed at $56,010,051, or 82f 
per cent, of the whole export of hog products. ' Of the amount sent to 
Europe, the United Kingdom took over two-thirds, including 281,176,650 
pounds of bacon and hams, 14,272,923 pounds of barreled pork, and 50,- 
771,281 pounds of lard, valued at $42,053,774. Our next best customers 
on that continent were Germany, which took 64,886,453 pounds of hog 
products, valued at $8,295,569 ; France, which took 13,952,985 pounds, 
valued at $2,460,777^ and Belgium, which took 9,107,248 pounds of baoon 



240 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



and hams, valued at $1,106,128. The Germans and French took most of 
their quota in lard. 

The West Indies took 10,767,183 pounds of bacon and hams, 19,411,909 
pounds of barreled pork, and 18,648,373 pounds of lard, all valued 
at $6,013,110. These islands took more of our barreled pork than any- 
other quarter of the world, absorbing a third of our entire export. It 
is noticeable that Cuba deals with us almost exclusively in bacon, 
hams, and lard, while the other islands invest most largely in bar- 
reled pork. 

South America took 638,739 pounds of bacon and hams, 3,523,571 
pounds of barreled pork, and 13,755,713 pounds of lard, all valued at 
$2,521,030. Our largest customer in this quarter is the United States 
of Colombia, which took 5,280,002 pounds of hog products, mostly lard, 
valued at $708,110; next, Brazil took 4,556,733 pounds, nearly all lard, 
valued at $751,759. 

The neighboring countries of North America took 4,742,290 pounds 
of bacon and hams, 14,440,127 pounds of barreled pork, and 7,019,227 
pounds of lard, valued together at $3,051,271. Of this amount Mexico 
and Central America took about 2 per cent.,' the remainder going to the 
different portions of British North America, and especially to the province 
of Quebec. A small export was sent to Africa and to various islands 
in the Pacific and Indian Oceans. 

COMPARATIVE EXPORTS. 

The exports of different items of hog product during the fiscal years 
of the current decade have been as follows : 



Fiscal year- 



BACON AND HAMS. 

1870- '71 

1871- '72 

1873-'73 

1873- '74 

1874- '75 

1875- '76 

187p-'71 

1871- '72 

1873-'73 

1873- '74 

1874- '75 

1875- '76 

FOBK. 

1870-'71 

187V72 

1872- '73 

1873- '74 

1874- 'T5 

1875- '76 

TOTAL. 

1870- '71 

1871- '72 

i872-'73 , 
873-'74 

1874-'75 , 

1876- '76 



FonndB. 



71, 446, 854 
246, 208, 143 
395, 381, 737 
347, 405. 405 
250,-286, 549 
m, 'W0,172 



80, 037, 297 
199, 651, 660 
230,534, 21J7 
205, 527, 471 
166, 86d, 393 
168. 405, 839 



39, 250, 750 
57, 169, 518 
64, 147, 461 
70, 482, 379 
56, 152, 331 
54, 19£i. 118 



190, 734, 901 
503, 020, 321 
j^pO, 063, 405 
623, 415, 255 
473, 308, 273 
550, 331, 129 



Aggregate 
value. 



$8, 126, 683 
21, 126, 592 
35, 022, 137 
33, 383, 908 
28, 612, 613 
39. 664, 456 



10, 563, 020 
20, rZ7, 619 
21, 24S, 815 
19, 308, 019 
22, 900, 522 
22, 429, 485 



4, 302, 320 
4, 122, 308 
5, 007,035 
5, 808, 712 
5, 671, 495 
5, 744, 022 



22, 992, 023 
45, 426, 519 
61, 274, 987 
58, 500, 039 
57, 184, 630 
67, 837, 963 



The above figures indicate a decline from the maximum of quantity 
exported in 1872-?73, with a considerable reaction during 1875-'7 6. The 
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aggregate valae of the exports of the last-iianted year exceeded that of 
any former year. 

To meet the increased foreign demand, there has been an enlargement 
of production both in the visible amount gathered by statisticians and 
the invisible amounts made for home consumption. The aggregate net 
weight of hogs packed in the West, including summer and winter pack- 
ing seasons, was 230,983,541 pounds greater in the packing year last 
closed than in its predecessor ; the amount of lard was 33,320,001 pounds 
greater. If the same accurate statistics could be gathered of the pork- 
packing operations of the Atlantic and Pacific slopes, and of Canada, 
this surplus would be still further increased. 

It is well known that vast improvements have been made both in the 
breeds raised and in the methods of breeding, raising, and fattening 
animals for market. Many farmers in all parts of the West and some 
in the South have found it more profitable to grow the new breeds, 
which will in twelve months, if intelligently managed, produce as much 
pork as the old breeds do in twenty months. The economic value of 
time in production is thus better appreciated, and its results are mani- 
festing themselves in increased production and in better margins of 
profit. 

The immense enlargement of exportation of swine products, without 
any adequate evidence of equivalent decrease in the rate of home con- 
sumption, has only been accomplished by increase of average weight, 
or large increase of numbers in proportion to population. It is easily 
proved that weight has increased, especially of hogs of equal age; and 
statistics do not show increase of numbers. One fact should be con- 
sidered relative to enumerations of swine. Millions advance from piga 
to pork between one enumeration and another, making decrease of num- 
bers more apparent than real in comparison with former years. 

Notwithstanding the average age of killing is much reduced, the 
average weight is increased. Mr. Charles Cist, in 1851, made the aver* 
age weight of hogs killed in Cincinnati 200 pounds ; it .was about 220 
for the past three years, an increase of 10 per cent. He made the num- 
bers for ten years, between 1848 and 1858, slaughtered in that great 
swine mart 385,000. For five years past the average packed has been 
570,949. This is an increase of 48 per cent., and new packing-points 
have sprung up, not only throughout the West, but in several towna in 
Ohio. 
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MABKBT PRICES OP PABM 
Ths foUwping qwtaiiona repretent, aa nearly a» jpracticable, 



FMdaets. 



Jaaauaj, 



Marcli. 



AprU. 



May. 



nw YosB. 

Flonzi 

Snperflne, Stato and weBt- 
ern bbl. 

Extra State do.. 

Extra to oholoo -west- 
em bbl. 

Common to fair sontbem 
extras bbl. 

Good to choice loathem 

extraa bbl. 

Wheat : 

No. 1 spring bnah. 

Ko.2 Bprine do.. 

Winter, red, west'n . .do . . 

"Winter, amber, west. do. . 

"Winter, white, west. do. . 

Gorn do.. 

Oats do.. 

Eye do.. 

Barley do.. 

Hay: 

Baled, first qualitr ..ton. 
Baled, seoead qual'y.do. . 
Beef: 

Mess bbl. 

Extra mess do.. 

Pork: 

Mess bbl 

Extra prime do. 

Prima mess do.. 

Lard lb 

Bntter: 

Western lb 

State dairy do 

State factory lb 

Western factory do 

Sugar, fair to prime refin- 
ing r lb. 

Ootton I 
Ord'y to good ord'y . . .lb 
Low middling to good 
middling lb 

Tobacco i 

Lngs lb 

Leaf do. 

Wool: 
American XXX and pick 

lock lb. 

American X and XX. do. 
American combing ... do 

Pulled do. 

California spring clip . do 
California fall clip do 

Flour: «^»TON. 

Superfine, spring, west- 
ern bbl 

Com. spring extras . .do. 

Good to fancy, northwest- 
em spring bbl. 

Good to fancy, western 
winter bbl 

Southern family do 

Wheat bush. 

Corn do.: 

Oata...... ............do.. 

Kye do.. 

Barley do.. 

Hay, eastern and northr 

ern ton. 

Beef: 

Mesa bbl 

Extra mess .-do. 

Family do 

Pork : 

Prime bbl 

Mess o)q 



$4 25 to|4 

4 80 to 5 



4 80 to 9 00 
4 80 to 640 



6 50 to 8 75 



I4S5 to|4 

4 85 to 5 

4 85 to 9C 



60 $4St5 to|4 

90 



00 
30 

6 40 to 8 75 



to 9Z 



129 to 

123 to 

116 to 

116 to 

133 to 

66 to 

41 to 

87 to 

85 to 

2100 to 23 

16 00 



131 to 
119 to 



00 



118 to 1 

118 to 1 

135 to 
571 to 

44 to . 

86 to 

84 to 1 

2100 to23 
17 00 



38 
21 
47 
47 

l55 



1100 toll 
12 00 to 12 



20 75 

15 50 

19 50 

12) to 



10 50 ton 

12 00 to 12 



17 to 

23 to 

7 to 

6 to 

8 to 
lOito 
121 to 

7 to 
9i to 



48 to 

40 to 

50 to 

20 to 

18 to 

15 to 



13i 

34 

35 

8i 
lU 
14 



15i 



2125, 
16 00 

19 75 to 22 
12^ to 



Iff to 
26 to 

7 to 
6 to 

71 to 

O^to 

12ito 

6 to 
8ito 



50 to 

43 to 

55 to 

27 to 

18 to 

15 to 



00 
13i| 

34 
36 

\^ 

H 
11* 

131 

9 

12 



490 to 560 

4 90 to 900 

480 to 625 

6 30 to 8 75 

133 to 137 

124 to 127 

122 to 147 

122 to 147 

135 to 150 

60 to 70 
45i to 53 

82 to 68 

85 to 125 

18 00 to 21 00 

15 00 to 16 00 

10 50 to 12 00 

12 50 to 13 50 

22 65 to 22 80 

18 50 

2.0 50 to 21 50 
13i to 13i 



4 00 
4 75 



to 4 50 
to 550 



5 25 to 9 25 



600 
650 
100 

65 
42 
95 
90 



to 9 00 

to 9 00 

to 150 

to 68 

to 54 

to 100 

to 130 



15 00 to2100 



12 00 

13 00 
16 50 



if>00 
50 



to 12 50 
to 13 50 
to 17 00 

to 15 50 
to217S 



4 00 to 4 50 

4 75 to 5 50 

5 00 to 9 25 

6 00 to 9 00 
6 50 to 9 00 
100 to 150 

64^ to 66^ 

43 to 57 

95 to 100 

00 to 130 

20 00 to 21 00 

12 00 to 12 50 

13 00 to 13 50 
16 50 to 17 00 



14 50 

510 

510 

525 

650 

134 
122 
1 15 
115 
1 36 
65 
42 
86 



to 14 75 

to 5 65 

to 9 00 

to 645 

to 8 75 

to 139 
to 129 
to 147 
to 147 
to 1 50 
to 68 
to 50 
to 97 
1 08 



1410 to $4 50 

4 90 to 550 

4 90 to 9 00 

500 to 625 

6 25 to 8 75 

126 to 130 

118 to 123 

105 to 150 

1 05 to 1 50 

1 32 to 1 45 

60f to 6U 

41 to 53 

80 to 95 
Nominal--,- ■ 



18 00 
15 00 



12 50 
12 50 



to 21 00 
to 16 00 



to 13 00 
to 13 50 



20 00 to22 00 
15 00 to 16 00 



12 00 to 12 50 

13 00 



23 20 to23 25 



21 50 

14^ to 14} 



2145 to 21 70 

17 50 

Nominal..., 
13 to 13i 



16 to 
24 to 

7 to 
6 to 

7| to 

9 to 

Hi to 

5 to 

8 to 



50 to 

43 to 

55 to 

27 to 

18 to 

15 to 



36 
38 

14 

13 

7i 

m 

131 

12 



17 to 
32 to 

7 to 
7 to 

7* to 

91 to 

12ito 

4^ to 
7 to 



45 to 

38 to 

48 to 

25 to 

17 to 

13 to 



35 
43 

13i 
13 

7t 

IH 

7 

10* 



22 to 

25 to 

6 to 
3 to 

nto 

Oito 

11} to 

4ito 

7 to 



45 to 

38 to 

48 to 

25 to 

21 to 

16 to 



32 
32 

13 
124 

71 

lot 



7 

101 



4 00 to 4 25 

4 75 to 5 25 

5 00 to 9 25 

6 00 to 9 00 
6 50 to 9 00 
106 to 155 

65 to 

43 'to 

95 to 100 

85 to 1 

13 00 to SO 00 

12 00 to 12 50. 

13 00 to 13 50 
16 50 to 17 00 



4 00 

500 



to 4 50 
to 5 50 



5 50 to 9 50 



6 00 
6 50 
1 05 
72 
44 
90 
85 



to 9 00 

to 9 00 

to 1 55 

to 75 

to 56 

to 95 

to 1 



15 00 to 21 00 



12 00 

13 00 
16 50 



15 00 to 16 00 18 00 to 18 50 19 00 
S150 tojSaOO 123 00 to33Ml23 75 



to 12 50 
to 13 50 
to 17 00 

to20 00 
toSMQO 



4 00 to 4 25 

4 50 to 5 00 

5 00 to 9 50 

6 00 to 9 00 
6 50 to 9 00 
105 to 160 

62 to 65 

42 *to 52 

90 to 92 

85 to 120 

15 00 to 21 00 



12 00 

13 50 

15 50 to 16 50 

19 00 to 19 50 
i22 50 to821& 
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Jane. 



July. 



August. 



September. 



October. 



November. 



December. 



#4 00 to 14 90 

4 90 to 7 00 

490 to 900 

4 90 to 6 15 

615 to 9 00 

128 to 130 

116 to 122 

1 13 to 1 40 

1 13 to 1 40 

135 to 150 

40 to 59^ 

32 to 47 

85 to 96 
Nominal. ... 



17 00 t4)90 00 
10 00 



1100. 
13 00., 



18 80 to 19 25 



19 75 to 19 85 



Nominal.. 
101 to lU 



16 to 
19 to 

8 to 
e|to 

7 to 
8|to 

11 to 

6 to 

8 to 



46 to 
38 to 
48 to 
25 to 
19 to 
19ito 



85 
37 

101 



10* 

12J 

8 
10 



8 50 to 4 00 

4 25 to 5 00 

5 00 to 925 

6 00 to 9 00 

7 00 to 9 00 
1 10 to 1 60 

61) to 65^ 

42 to 56 

85 to 8T^ 

85 to 120 



16 00 to 23 00 



1150 

13 00 

15 00 to 16 00 



17 50 to 18 00 
8100 ta^HSQ 



0 40 to 14 00 

4 50 to 5 15 

4 50 to 8 75 

4 85 to 6 00 

6 05 to 8 75 



20 to 

12 to 

85 to 

93 to 

25 to 

56 to 

34 to 

80 to 
90.... 



$3 60 to 64 35 

4 40 to 6 50 

4 40 to 9 00 

4 65 to 5 00 

5 05 to 8 50 

112 to 125 

94 to 1 l^ 

70 to 125 

70 to 125 

115 to 1 35 

54 to 59 

35 to 38 

50 to 



00 to 19 
00 to 14 



00 toll 

00 



00 



>50...-. 
Hi to 

16 to 
18 t«> 

7 to 
6 to 

8 to 

Bito 

11 to 

6 to 
8 to 



<o to 

58 to 

48 to 

25 to 

19 to 

13 to 



111 

27 
38 

11 
9i 

8i 

10 

13| 

8 
10 



Neglected . . . 

14 00 to 18 00 
13 00 to 13 00 

9 00 to 11 00 
10 00 to 12 00 

19 40 to 19 60 
Noglectod ... 
Neglected ... 

Hi to Hi 



1350 to|4 25 

4 25 to 6 50 

4 30 to 8 50 

4 50 to 5 90 

6 10 to 8 50 

1 05 to 1 20 

98 to 1 10 

90 to 1 27 

90 to 127 

1 14 to 

50 to 

35 to 

70 to 

Nominal 



128 
57 
45 
85 



14 00 to 18 00 

12 00 



$4 20 to 94 75 

5 00 to 6 30 

5 00 to 950 
510 to 6 25 

6 30 tn 8 00 

1 18 to 1 30 

1 10 to 1 22 

1 05 to 

105 to 

1 15 to 

56 to 

30 to 

70 to 

97ito 



20 00. 
12 00., 



14 60 

530 



1 30 
1 30 
1 30 
59i 
47i 
87 
1 25 



13 te 
83 te 

6ito 
6ito 



27 
30 

9i 



8 00 to 10 00 
10 DO to 11 00 

16 50 to 16 75 
Neglected . . . 
Neglected . . . 
91 to 10^ 

14 to 30 
23 to 32 



8 00 to 10 00 
10 00 to 11 00 



5 to 
7 to 



19 50 

9ito 

18 to 
29 to 

10 to 
8 to 



6 65 

125 
122 
122 . 
133 , 
133 
56 
31 
72 
108 

14 00 

12 00, 

800 
10 00 

16 00 
1350 



to 14 90 

to 565 

to 850 

to 660 

to 875 

to 130 
to 125 



to 135 
to 61^ 
to 49 
to 88 
to 118 

to 18 00 



$500 to|530 
560 to 690 

6 55 to 835 

540 to 5 80 

6 65 to 875 

133 to 135 
128 to 133 
130 to 135 

134 to 145 
134 to 145 

53ito 61 

37 to 49 

80 to 95 

60 to 85 

14 00 to 16 0 
12 00.... 



to 10 00 
to 11 00 



to 1700 



10 50 toll50 
1300 tOl250 



1700. 



10^ 

37 
38 

i3i 

Hi 



91 to 10 

19 to 38 
34 to 38 



81 to 9i 

lllVto 12i 
8 

15i 



0 to 9J 
9Uo lO^g 
11 to IS 



Si to 9i 
9-^ to 10,1^ 
10/^ to 11^^ 



9ito 
11 to 

9i to 

91 to 

lOi to 



lOi 
111 



9|to 

16 to 
34 to 

11 to 
10 to 

91 to 

lOito 

llfto 



m 

26 
38 

14i 
131 

lOi 

Hi 

121 



6 to 
8 to 



38 to 
30 to 
45 to 
25ito 
12ito 
10 to 



6 to 
9ito 



35 to 
30 to 
40 to 
20 to 
l2ito 
10 to 



3 00 to 3 50 

4 25 to 4 75 

4 7S to 9 00 

5 75 to 8 50 

6 50 to 8 75 
97 to 145 
55 to 63 
30 to 50 
90 to 95 



3 00 to 3 50 

4 25 to 4 75 

4 75 to 8 50 

5 75^ to 8 00 

6 50 to 8 00 
83 to 135 
54 to 65 
30 to 46 
00 



16 00 to 21 00 



10 50 

12 00 

13 00 to 14 00 



14 00 to 20 00 



10 50 

12 00 

13 00 to 14 00 



3 00 to 3 50 

4 00 to 4 75 

4 75 to 8 25 

5 50 to 7 75 

6 00 to 7 75 
90 to 
57 to 
36 to 
75 to 

Nominal . 

12 00 to 21 00 



1 30 
61 
50 
80 



17 00 to 17 50 
30 00 to30 50 



19 00 to 19 50 
30 50 toSlOd 



10 50 

1200 

13 50 to 13 00 

17 00 to 17 50 
17 75 to 18 00 



5ito 


9 


5 


to 


8 


5 


to 8 


8 


to 




8 


to 


11 


8 


to 11 


46 


to 


48 


48 


to 


50 


48 


to 50 


'32 


to 


45 


36 


to 


46 


36 


to 48 


44 


to 


50 


48 


to 


55 


48 


to 57 


22 


to 


40 












16 


to 


28 


16 


to 


28 


16 


to 28 


11 


to 


21 


14 


to 


22 


14 


to 22 


4 25 


to 


4 50 


425 


to 


4 75 


435 


to 4 75 


4 75 


to 


5 50 


5 00 


to 


5 75 


500 


to 575 


5 75 


to 


925 


5 75 


to 


950 


575 


to 9S5 


6 00 


to 


8 50 


600 


to 


850 


6 00 


to 8 00 


6 50 


to 


850 


650 


to 


8 50 


6 50 


to 8 50 


1 05 


to 


1 35 


110 


to 


133 


120 


to 142 


55 


to 


64 


58 


to 


65 


58 


to 66 


35 


to 


50 


33 


to 


53 


45 


to 52 


75 


to 


60 


75 


to 


80 


85 


to 90 


95 


to 


1 20 


85 


to 


130 


95 


to 120 


12 00 


to 20 00 


12 00 


to 30 00 


12 00 


to 19 00 


10 00 






1100 






11 00 




12 00 


12 00 






1300 




12 50 


to 13 50 


1250 


to 13 50 


14 00 


to 15 00 


16 60 


to 17 00 


16 00 


to 16 50 


14 00 


to 14 50 


17 75 


to 18 00 


1800 






1700 


to 17 50 
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Prodncti. 



January. 



February. 



March. 



April. 



May. 



Boston— Continaed. 



lb. 



Lard 

Batter 
New York and Vermont, 

pound , 

"Western... lb. 

Cheese : 
New York and Vermont 

factory ..lb.. 

"Western factory do . . 

Sugar, fair to good refining, 

pound 

Cotton : 
Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

Wool: 
Ohio and Pennsylvania, 

pound 

Michigan ...lb.. 

Other western do.. 

Pulled do.. 

Combing fleece do . . 

California do.. 

FHILADELFHLA.. 
Flour : 

Superfine bbl. 

Pennsylvania, extra to 
choice bbl. 

"Western, extra to choice. 

barrel 

"Wheat: 

"White bush. 

Amber do.. 

Ked do.. 

Bye do.. 

Barley do.. 

Corn do.. 

Oats do.. 

Hay: 

Baled, prime ton. 

Common to fair ship- 
ping ton. 

Beef: 

"Western mess- bbl. 

Extra mesa do.. 

"Waithman's city fam- 
ily bbl. 

Pork: 

Mess bbl. 

Prime mess do.. 

Prime, (extra) do . . 

Lard lb.. 

Butter: 

Choice Middle State. lb.. 

Choice western do . . 

Cheese : 

New York factory. ..lb. - 

Ohio factory ^ . do . . 

Sugar, fair to good refin- 

ing ...lb. 

Cotton: 

Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

Wool : 

Ohio and Pennsylvania 
X to XXX lb.. 

Other western do.. 

Pulled do.. 

Combing, washed and un- 
washed... lb.. 

Tub-washed lb.. 



f 0 13i to $0 14 



22 to 32 
17 to 33 



10 to 
10 to 



8 to 



13 

m 



$0 13^ to 4^ 14 



20 to 33 
18 to 33 



10 to 13 
8 to ei 



^ 131 to |0 14| $0 141 to $0 15 



I3i 
13i 



10 to 12 
13 to U\ 



45 to 

42 to 

41 to 

40 to 

55 to 

15 to 



9^ to lU 
12} to 14 



45 to 50 
42 to 45 

42 

35 to 55 
52 to 60 
17 to 34 



20 to 
18 to 



10 to 
9 to 



7|to 7f 

8| to m 

12 to 13^ 



38 to 52^ 
42 to 46 



30 to 38 
22 to 30 



10 to 
9 to 



14 

13i 



7ito 7i 

9^ to 11^ 
12i to 14^ 



$014 to|014| 



27 to 30 
18 to 28 



9 to 13 
8 to 12| 

7it0 7i 



9;it0 11 
ISi to 14 



42 to 
40 to 



35 to 47 
42 to 65 
14 to 33 



30 to 43 
"iV'to" 32 



37 to 

33 to 

32 to 

18 to 

47 to 

14 to 



4 00 to 4 37^ 

4 50 to 650 

5 50 to 6 37} 

142 to 145 

, 1 40 

100 to 133 

88 to 90 

70 to 135 

56 to 68 

43 to 50 



22 00 to 24 00 
20 00 to 22 00 



7 00 to 9 00 

8 00 to 9 00 



4 00 to 4 25 

4 25 to 6 50 

4 25 to 6 75 

145 to 155 

141 to 142 

120 to 140 

86 to 88 

75 to 135 

52 to 60 

40 to 48 

2100 to 21 50 

19 00 to 20 00 

7 00 to 9 00 

8 00 to doo 



16 00. 



16 00. 



2100 to 22 GO 

19 50 to 20 00 

17 00 to 17 50 

13 to 16 



27 to 
27 to 



6J to 
5 to 



8 to 



38 
31 

13* 
13 

8J 



2125 to 21 50 

20 00 , 

17 00 to 18 00 
12 to 13 

28 to 38 
25 to 31 



Hi to 
71 to 



13i 
13 



3 50 

425 

425 

145 
1 41 
120 

83 
75 
54 
38 

2100 

19 00 

7 00 
800 

16 00. 

22 50 
21 00. 
18 00 
13 

27 
25 

Hi 
71 



to 4 00 

to 6 50 

to 6 60 

to 155 

to 143i 

to 140 

to 84 

to 130 

to 61 

to 48 

to 21 50 

to 20 00 

to 900 
to 9 00 



350 
425 
5 75 
150 



95 
81 
75 
60 
43 

21 00 

19 00 

9 00 
11 50 

16 00., 



to 4 00 

to 6 75 

to 8 00 

to 158 
....1 53 

to 1 52 

to 82 

to 1 25 

to 65i 

to 50 



350 

425 

525 

1 50 
150 



to 4 00 

to 6 75 

to 700 

to 155 

to 155 



125 to 150 



60 
42 



to 21 50 
to 20 00 



to' 10 00 
to 12 50 



2100 
19 00 



9 00 
11 50 



to 62 
to 48 

to 23 00 

to 20 00 

to 10 00 
to 12 00 



16 00.. 



to 23 00 



to 18 50 
to 13| 



23 50 to 23 75 

21 00 

18 75 to 19 00 



22 50.......... 

18 50* to'l'o'oO 

18 50 to 19 00 



7i 



14t to 


15 


13 to 


131 


36 to 


44 


30 to 


36 


28 to 


43 


26 to 


28 


5 to 


14 


5 to 


14 


4 to 


13i 


4 to 


12i 


7ito 


7 


7f to 


7} 



10 to 12| 
12} to 141 



45 to 52 
42 to 48 
26 to 64 



9i to llf 

12i to 132 

47 to 50 

24 to 42 

42 to 64 



9 to lOS 
12 to 12S 



48 to 52| 
40 to 45 
38 to 64 



9} to Hi 
12it0 14 



9f to 10} 
12i to 13i 



46 to 
40 to 



44 to 
40 to 



40 to 



. 66 
52i 



45 


to 


48 


28 


to 


43 


40 


to 


45 


35 


to 


42 


26 


to 


64 


22 


to 


36 


42 


to 


65 


37 


to 


60 


40 


to 


S3 


40 


to 


48 
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June. 



July. 



Angnst. 



September. 



October. 



November. 



December. 



10 13i to $0 13i 10 12 to|012i 



12 



22 to 
17 to 



8 to 
7 to 



7|to 7t 
101 to 13 



20 to 25 
18 to 22 



6 to lOi 



8 to 



1013 to 10 121 



18 to 24 
14 to 22 



6 to 
4 to 

8} to 9i 



1011 tolOlli 



18 to 28 
14 to 30 



$011 tofOlli 



18 to 33 
16 to 33 



10 lOi to ^ 11} $0 10} to $0 Hi 

33 



18 to 33 
16 to 33 



6 to 
5 to 



10 to 
8 to 



13i 
13 



10} to 
■8 to 



9} to 9i 



H to 91 



Bl to lOi 

Hi to 13 



36 to 

32 to 

32 to 

15 to 

45 to 

14 to 



30 to 

28 to 

28 to 

15 to 

43 to 

14 to 



8} to 
lOfto 



30 to 

28 to 

27 to 

15 to 

40 to 

14 to 



9* 
121 



lUto 



31 to 

30 to 

29 to 

15 to 

45 to 

14 to 



10} 
13i 



9ito 
101 to 



35 to 

32 to 

32 to 

20 to 

48 to 

14 to 



lOs 
11} 



9}to 
lOfto 



37 to 

34 to 
33 to 

35 to 
50 to 
14 to 



18 to 
15 to 



12 to 14} 
9 to 14 

9|to 10} 



10} to lift 
111 to 13 



40 to 

36 to 

36 to 

20 to 

50 to 

14 to 



52 

42 

42 

42} 

57} 

30 



3 25 to 4 00 

4 25 to 6 75 

5 25 to 825 

145 to 155 

1 40 to 1 48 

1 15 to 1 43 

80 to 85 

Nominal 

57 to 69 

34 to 43 

19 00 to 20 00 

17 00 to 19 00 

€00 to 8 00 
10 50 to 11 00 

14 50 to 15 00 

20 50 

KOO , 

17 00 

11} to 16J 

24 to 26 
18 to 20 

5 to 13} 
4 to 12 

7fto li 

81 to 10} 
11} to 13 

28 to 42 
30 to 36 
22 to 36 

40 to 55 
30 to 45 



3 25 to 400 

4 25 to 6 50 

5 00 to 6 50 

135 to 147 

130 to 147 

80 to 138 

75 to 80 

55 to 95 

54 to 58 

28 to 40 

14 00 to 15 00 

1100 to 13 50 

6 00 to 8 00 
10 50 to 11 00 

14 50 to 15 00 

20 50 

17 50 , 

17 00 

11} to 15 

21 to 26 
20 to 22 

7 to 10* 
4 to 

8 to 8; 
6t to 10 

111 to m 

40 to 42 

30 to 36 

22 to 36 

40 to 55 
30 to 45 



3 25 to 3 50 

3 75 to 6 25 

5 00 to 6 50 

1 25 to 1 25 

118 to 122} 

70 to 117 

60 to 65 

55 to 105 

54 to 60 

30 to 47 

17 00 to 18 00 

14 00 to 16 00 

6 00 to 8 00 
10 50 to 11 00 

13 00 to 13 25 

2100 to 21 50 

17 00 to 17 50 

17 00.. 

10} to 12 



3 25 to d50 

3 75 to 6 25 

5 50 to 6 50 

1 20 to 1 30 

120 to 125 

80 to 118 

60 , 



3 50 to 3 75 

4 00 to 6 50 

5 75 to 7 00 

125 to 135 

123 to 128 

105 to 123 

70 to 78 



51 to 57 
29 to 40 



16 00 to 17 00 
12 00 to 15 00 



6 00 to 8 00 
10 00 to 11 00 



12 50 to 13 00 



19 00 

17 50 to 18 00 

17 00 

10} to 14 



54 to 59 
30 to 42 



14 00 to 18 00 
10 00 to 13 00 



6 00 to 8 00 
10 00 to 11 00 



350 to 4 00 

4 12} to 6 50 

4 12} to 7 00 

130 to 140 

128 to 136 

120 to 129 

68 to 75 

75 to 85 

55 to 58 

28 to 41 



17 00 

1000 to 13 00 



6 00 to 8 00 
1000 to 11 00 



13 00., 



14 00 . 



17 50 to 18 00 
IGOO to 17 00 



28 to 
24 to 



5 to 
4 to 



8} to 



38 



10} 

9 

9 



26 to 
22 to 

5} to 
4 to 



lOi 

9" 



10 J to 15 
29 to 38 



16 50 to 17 00 

15 50 to 16 00 

16 50 to 17 00 
10} to 

30 to 



3 50 to 400 

4 12} to 6 25 

6 00 to 6 75 

130 to 150 

142 to 145 

120 to 137 

72 to 74 

60 to 95 

52 to 59 

28 to 41 

16 00 to 17 00 

10 00 to 13 00 

6 00 to 8 00 

10 00 to 11 00 



1400 

1725 to 17 50 

15 50 to 16 00 

16 50 to 17 00 



8} to 9i 
11} to 121 



34 to 37} 

30 to 35 
22 to 36 



33 to 
30 to 



9} to 92 

8} to 91 
11} to 12i 



36 to 42 

30 to 35 

22 to 36 

35 to 50 

30 to 42 



3} to 
3 to 

8} to 



IH 
lU 



9 



8} to 9} 
10} to Hi 



41 to 45 

36 to 38 
22 to 36 



.37 to 
30 to 



9gtO 



41 to 

31 to 

22 to 

33 to 

30 to 



15 


10 to 


15 


38 


26 to 


35 




25 to 


27 


14 


8} to 


14} 


.13} 


7 to 


13} 


9f 


9|to 


10} 


10 


10} to 


lOi 


12} 


llf to 


12J 


45 


4.1 to 


45 


38 


31 to 


33 


36 


22 to 


36 


52 


33 to 


52 


46 


30 to 


46 
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Producto. 



BALTOfOBB. 

Flour: 

Saperflne bbl. 

Extra do.. 

Family and fancy .. .do.. 
Wheat: 

Bed bash. 

Amber do.. 

White do-. 

Rye.... do.. 

Oats do J. 

Com do.. 

Hay: 

Maryland and Pennsyl- 
vania ton. 

Western do.. 

Pork: 

Mess bbl. 

Extra prime do.. 

Lard lb, 

Batter: 

Western lb.. 

Eastern do.. 

Cheese I 

Western fitujtory lb . . 

Eastern factory do.. 

Sngar: 

Fair to eood refining . . lb . 

New Orleans, grocery 

grades lb. 

Tobacco : 

Lugs lb. 

Leaf, common to me- 

dima lb. 

Cotton : 

Ordinary to good ordi- 
nary lb 

Low middling to good 
middling lb 



January. 



14 00 to 14 50 

4 75 to 6 25 

7 00 to 8 75 

115 to 138 

1 47 to 1 55 

115 to 1 45 

75 to 85 

40 to 48 

50 to 62^ 



18 00 toS5 00 

19 00 to 31 00 



21 50 

16 75 to 17 00 
121 to 13^ 



>3 



75 to 14 50 

4 75 to 6 75 

5 75 to 8 75 

118 to 145 

155 

1 45 

75 to 60 
43 to 50 
55 to 62 



18 00 to 24 00 
18 00 to 20 00 



21 



18 to 
18 to 

11} to 
12 to 

8 to 
7|to 
6} to 

9 to 



38 

35 

13 
13J 

H 



CINCINNATI. 

Flour : 

Saperflne bbl. 

Extra do. 

Family and f aa cy do. 

Wheat: 

Winter red bash. 

Hill, (amber) do.. 

White do.. 

Com do.. 

Rye do.. 

Barley do.. 

Oats do. 

Hay: 

Baled, No. 1 ton. 

Lower grades do. 

Pork, mess bbl 

Lard lb 

Batter: 

Choice lb. 

Prime do.. 

Cheese, prime to choice fac- 
tory lb 

Sagar: 
New Orleans, fair to 

■ lb. 

:ime....... .do.. 

Cotton : 
Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling ..lb.. 

Wool: 

Fleece-washed lb . 

Tub-washed do. 

Unwashed, clothing .do. 
Unwashed, combing . do . 
Pulled do. 



115 to 148 

45 to 47 

55 to 79 

50 to 150 

35 to 44 

15 00 to 16 00 

8 00 to 14 00 

19 75 to 20 00 
12| to Hi 



9i to Hi 
12i to 13i 



3 75 to 4 00 

4 25 to 4 75 

5 00 to 6 00 

115 to 133 



25 to 
34 to 



12 to 13 



7.. 

8^. 



9|to 

18 to 

38 to 

43 to 

25 to 

34 to 

31 to 



lOi 
131 

43 

48 
30 
3d 
37 



Febraary. 



March. 



13 75 to $4 50 

4 75 to 7 00 

5 25 to 8 75 

115 to 145 

155 

145 

78 to 82 
40 to 47 
53 to 59 



April. 



$3 75 to 14 25 

4 75 to 750 

5 75 to 9 00 



18 00 te24 00 



25 to 21 50 
"i3ito""""i3i 

17 to 26 

18 to 33 

11 to 12^ 

12 to m 

7{to ti-e 

7*te th 

8|to 9 

9 to 11 

etto loi 

12 to 13 



3 50 to 3 85 

4 35 to 4 75 
515 to 8 00 

115 to 137 



22 75 to 33 

17 25 

13ito 

18 to 
17 to 

11 to 
12^ to 

7J to 

7ito 

6ito 

9 to 



140 to 145 

39 to 44 

65 to 80 

50 to 115 

36 to 43 

15 00 to 17 00 
8 00 to 14 00 

20 50 

12i to 13i 



26 to 
22 to 



12 to 13 



Tito 
8ito 



8|to 10 
111 to 13 



38 to 

43 to 

25 to 

34 to 

31 to 



36 
35 

13* 
14J 



7i 
9i 
9 
11 



145 
1 60 
140 



80 to 
40 to 
59 to 



150 

162 
1 60 
83 
49 
64 



18 00 to 24 00 

17 00 to 19 00 

23 09 t«83 59 

18 00 

14i to 14 



21 



00 to2600 

20 00 to83 00 

23 25 to3S90 

21 25 

13ite 14 



18 to 

36 to 

12* to 
11* to 



41* 
43 

14 

13* 



8* to m 

11* to 12* 



3 50 to 3 75 

4 25 to 4 60 

5 00 to 8 00 

112 to 130 

125 to 135 

140 to 145 

44 to 46 

70 to 78 

40 to 115 

30 to 40 



15 00 to 18 00 
8 00 to 14 00 
22 25 to 22 45 
12i to 13} 



27 to 
35 to 



12 to 13 



*to 
Ito 



8 to 

11 to 

38 to 

43 to 

25 to 

34 to 

31 to 



9* 

12f 

, 43 
48 
30 
38 
37 



7* to 7i 



6* to 
9 t« 



9* to lU 

m to 13* 



3 50 to 3 90 

4 00 to 4 

4 90 to 7 50 

115 to 135 

1 38 

138 to 145 
49 to 51 

73 

65 to 1 
33 to 43 



15 00 to 18 00 
6 00 to 10 00 

23 00 

13f to 14 

33 to 35 
30 



13 to 13* 

7|to 
8i to 

9 to lOi 
into 



38 to 

43 to 

28 to 

34 to 

35 to 



13* 

43 

48 
30 



May. 



50 to 14 50 

4 75 to 6 25 

5 75 to 8 75 

ISO to 145 

152 to 155 

140 to 150 

73 to 75 

39 to 48 

53* to 62 



33 t« 30 

11 to 13 
12* to 14* 

7* to " 7t 



«ite 

9 U 



81 te 10 

11* to 12i 



3 50 to 3 90 

4 25 to 4 65 

6 50 to 7 75 

70 to 130 

125 to 130 

135 to 145 

45 to 51 

70 to 75 

30 to 94 

35 to 43 

15 00 to 18 00 

7 00 to 10 00 
20 50 to 21 50 

12 to 13* 

25 to 

20 to 23 

18 to 12* 



8i to 
81 to 



8} to 
11 CO 12i 



35 to 

38 to 

25 to 

30 to 

38 to 



8i 
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JUD*. 



13 50 to 14 50 

4 75 to 6 25 
6 75 to 8 75 



$3 00 to $3 75 

4 00 to 6 50 
7 00 to 8 50 



1 10 to 1 37 

1 40 to 1 45 

120 to 

75 to 

34 to 

53 to 



1 35 
80 
42 
57 



S2 00 to 23 00 
15 Ot to 19 00 



20 00 

19 00 

12| to 



13 



16 00 to 20 00 
14 00 to 15 00 



21 00 

18 50 

12i to 121 



July. 



1 20 to 1 30 
1 33 to 1 35 
125 to 

64 to 

33 to 

50| to 



1 35 
65 
45 



$2 75 to 13 75 

400 to 550 

5 00 to 8 00 

92 to 1 18 

1 20 to 1 25 

10& to 122 

58 to 63 

30 to 41 

44 to 59 



13 


to 


20 


13 


to 


20 


13 


to 


20 


12 


to 


16 


11 


to 


12 








10 


to 


m 








7tto 


71 




H 


6ito 


11 


6^ t« 


11 


9 


to 


11 


9 


to 


11 


1 


to 


9i 




to 


91 


10 


to 


111 


104 to 


111 


350 


to 


3 75 


3 40 


to 


3 75 


4 25 


to 


4 65 


4 25 


to 


4 65 


625 


to 


860 


5 00 


to 


750 


1 15 


to 


1 30 


1 00 


to 


1 20 






135 


1 20 


to 


1 30 


1 30 


to 


1 40 


1 20 


to 


1 30 


38 


to 


47 


48 


to 


51 


65 


to 


73 


60 


to 


75 


KosiiDal 




80 


to 


85 


32 


to 


34 


22 


to 


42 


16 00 


to 18 00 


13 00 


to 16 00 


700 


to 10 00 


500 


to . 10 00 


18 50. 






19 50 


to 20 00 


101 to 


■ i2i 


11 


to 




18 


to 


20 


17 


to 


18 


16 


to 


18 


15 


to 


17 


9 


to 


10 


8 


to 


9 


Si to 


9 


Si to 


9 


9 


to 


9i 


9 


to 


9k 


7i to 


9 


8 


to 


H 


lOi to 


12 


101 to 


12 


30 


to 


35 


26 


to 


28 


32 


to 


37 


25 


to 


34 


22 


to 


23 


20 


to 


22 


27 


to 


32 


26 


to 


30 


W 


to 


WI 


23 


to 


S5 



August. 



$2 50 to$3 75 

4 00 to 6 75 

5 50 to 7 75 



15 00 to 19 00 
14 00 to 17 00 

20 50 to 21 00 

18 50 

121 to 12) 



September. 



$3 50 to $4 50 

4 75 to 5 50 

5 75 to 8 25 



85 to 

122 to 

1 10 to 

54 to 

31 to 

50 to 



1 19 
1 25 
125 
56 
37 
56 



12 00 to 16 00 



13 to 
12 to 

8 to 
104 to 

8| to 



6i to 
9 to 



18 00 

18 00 

Ill to 

15 to 

16 to 

4 to 

5 to 



12i 

23 
20 

10 



9|to 91 



lOi to 



,. 91 
12 



2 75 to 3 50 

3 90 to 4 25 

4 75 to 7 50 

85 to 105 

, 1 10 

, 1 10 

40 to 4G 
45 to 58 
40 to 75 
fiO to 38 

15 00 to 16 00 
8 00 to 12 00 
18 73 to 19 25 
10|tD 13 



25 to 
17 to 



Tito 81 



6^ to 
9 to 



9 
11 

.101 



11 to 121 



2-75 to 3 50 

3 90 to 4 25 

4 75 to 6 75 



05 
1 10 



100 to 

105 to 

105 to 110 

40 to 45 

45 to 58 

60 to 75 

20 to 38 



15 00 to 16 00 
8 00 to 12 00 
18 75 to 19 25 
lOf to 13 

25 to 28 
17 to 20 

Tito 84 



9fto 10|l 9|to lot 
lOito 104 lO^to 104 



Tito 9 
10 to 111 



25 to 

25 to 

20 to 

25 to 

23 to 



71 to 9 

10 to 111 



25 to 

25 to 

20 to 

25 to 

33 to 



October. 



1 15 to 1 30 
1 33 to 1 38 
1 90- to 

60 to 

34 to 

534 to 



1 35 
65 
45 



19 00 to20 0« 



18 25 

17 00 

104 to 

16 to 
22 to 

10 to 
12 to 

81 1« 



12 

30 
27 

12 
131 



64 to 9 

9 to 11 

84 to 94 

104 to 114 



3 75 to 4 25 

4 75 to 5 25 

5 40 to 7 00 



1 05 to 

117 to 

117 to 

47 to 

60 to 

1 00 to 

28 to 



1 18 
1 25 
1 25 
48 
67 
1 15 
43 



11 00 to 12 00 
9 00 to 10 00 

17 00 

104 to 114 



20 to 
20 to 

124 to 



81 to 91 
104 to 10| 



30 to 

28 to 

22 to 

27 to 

24 to 



Norember. 



$4 25 to $4 75 

525 to 625 

5 75 to 8 50 

110 to 135 

137 to 140 

125 to 135 

60 to 68 

30 to 36 

48 to 564 



1200 to 16 00 



17 25 to 17 50 

17 00 

104 to lU 



1725 .... 
17 00 .... 
11 to 



25 to 

26 to 

7 to 
124 to 



9|to 91 



64 to 
9 to 



11 



9 to 10 
101 to 111 



425 to 475 

5 25 to 5 50 

565 to 7 00 

120 to 125 

128 to 132 

128 to 132 

34 to 49 

55 to 70 

60 to 115 

28 to 35 

1100 to 13 00 

9 00 to 10 00 

16 50 to 16 75 
94 to 10 



20 , 

17 to 18 



124 to 13 



81 to 9i 
101 to 11 



30 to 

36 to 

21 to 

27 to 

30 to 



December. 



$4 25 to$4 50 

5 25 to 6 75 

6 00 to 8 50 

125 to 143 

145 to 151 

120 to 145 

70 to 7E 

33 to 40 

48 to 57 



1300 tolBOO 



114 

22 to S8 
22 to 27 



9 to 
13 to 

91to 

91 to 

64to 

9 to 



14 

15 

10 
101 
9 

11 



94 to 101 
HI to 191 



4 25 to 4 60 
500 to 530 
550 to 575 

125 to 132 
, 140 

1 40 

40 to 44 
70 to 71 
80 to 115 
28 to 38 



1100 to 13 00 
8 00 tolOOO 
15 75 to 16 00 
91 to 91 

20 to 23 
16 to 19 

124 to 13 



81 to 91 

91 to 10 

91 to 101 

111 to 121 



30 to 

32 to 

21 to 

27 to 

27 to 



36 
38 



32 
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CHICAGO. 

Flonr : 

Choice winter extras . bbl . 

Common to good winter 
extras bbl. 

Common to good spring 
extras bbl 

Choice spring extras . do. . 

Patent springs do.. 

Spring supernnes do . . 

Wheat: 

No. 1 spring bush. 

Ko. 2 spring do.. 

No. 3 spring do.. 

Bye No. 2 do.. 

Barley No. 2 do.. 

Corn No. 2 do.. 

Oats No. 2 do.. 

Hay: 

Timothy ton. 

Prairie do.. 

Beef: 

mess bbl. 

extra mess ..do.. 

Pork: 

Mess bbl. 

Prime mess do.. 

Extra prime do.. 

Lard lb. 

Bntter : 

Choice to fancy lb. 

Medinm to good do. 

Cheese, prime factory ..do. 

Sugar, New Orleans, com- 
mon to prime lb. 

Wool: 

Gl^ub- washed .....lb. 

Fleece-washed do. 

Unwashed do. 

Pulled.... do. 



BAINT.LOUIg. 

Flour, winter, common to 
Choice bbl. 

Wheat: 

White winter bush 

Red winter do.. 

Corn do.. 

Bye do.. 

Barley do.. 

Oats do, 

Hay: 

Timothy ....ton. 

Prairie do.. 

Beef, mess ..bbl. 

Pork, mess do.. 

I^ard lb 

Butter: 

Prime to choice dairy, lb. 

Prime to choice country 

packed lb. 

Cheese : 

Ohio factory lb 

New York factory do, 

Wool: 

Tub- washed lb 

Fleece-washed do. 

Unwashed do 



January. 



14 00 to $4 75 

5 00 to 5 25 

6 50 to -7 25 
3 00 to 3 50 



February. 



16 50 to|750 

4 75 to 5 50 

4 00 to 4 75 

5 00 to 5 25 

6 50 to 7 25 
3 00 to 3 50 



1 05 

95J to 95i 
78i to 78i 
67 to 67J 
79 to eoi 

45 

30 to 34 

It 00 to 13 00 

8 50 to 9 50 

9 50 to 10 00 
10 50 to 11 00 



19 10 

17 00 

14 25 

121 to 12^ 

25 to 32 
18 to 23 
12 to 13 



NSW ORLEANS. 

Flour: 

Superfine bbl 

Extra do 

Choice to fancy do. 

Com, white and yel' w.bush 



1150 to 14 00 
7 00 to 9 00 



9 50 to 10 00 
10 50 to 11 00 



7ito 

44 to 

39 to 

25 to 

33 to 



19 50 

17 75 

14 50 to 14 75 
12 to 12i 

26 to 32 
18 to 23 
12^ to 13^ 

7 to 81 



5 00 to 7 00 

100 to 130 

100 to 150 

35 to 44 

60 to 68 

eO to 130 

30 to 39 

14 00 to 16 50 

8 00 to 10 00 

14 00 to 14 50 

19 50 to 20 50 

15 to 15^ 

28 to 30 

20 to 25 



13 to 
13 to 



42 to 50 
33 to 42 
30 to 38 



3 80 to 4 00 

4 50 to 5 25 

5 50 to 7 50 
54 to 56 



March. 



$650 to|750 

4 75 to 5 50 

4 00 to 4 75 

5 00 to 5 25 

6 50 to 7 25 
3 00 to 3 50 



Nominal. 
91% to 
76 to 
67 to 
75 to 
40i to 
30f to 



44 to 

39 to 

25 to 

33 to 



April. 



$6 50 to $7 50 

4 75 to 5 50 

4 00 to 4 90 

5 00 to 5 25 

6 50 to 7 25 
3 00 to 3 50 



Nominal. 
97J to 
80 to 
61 to 
51J to 
41^ to 
31i to 



10 00 to 12 00 
6 00 to 9 00 

8 50 to 9 00 

9 50 to 10 00 

21 65 to 21 67i 

19 00 

16 00 

12} to 13 



Nominal. . 

lOOJto lOOi 
eSi to 90i 
64 to 

60 

46 to 47i 
33i to 33i 

1150 to 13 00 
8 00 to 1150 

10 50 to 11 00 
1150 to 12 00 



22 35., 
22 00. 
17 00., 
14. 



27 to 33 

20 to 34 

12i to 13i 

7 to Si 



4 00 to 7 50 



44 to 

39 to 

25 to 

33 to 



4 00 to 7 50 



100 to 130 

103 to 160 

35 to 41 

63 to 68 

SO to 130 

32 to 39 



14 50 to 17 50 

7 00 to 10 00 

14 00 to 14 50 

19 50 to 20 00 
11^ to 13 

25 to 30 

16 to 18 



12Jto 
13 to 



13i 
14 



44 to 46 
38 to 42 
30 to 34 



3 75 

4 00 to 5 25 

5 50 to 7 25 
52 to 53 



1 00 to 1 30 

100 to 155 

37 to 

50 to 

80 to 125 

32 to 



14 50 to 17 50 

7 00 to 10 00 

14 00 to 14 50 

22 25 to 22 50 
13i to 14 

25 to 30 

18 to 22 



12ito 
13 to 



13i 
14 



44 to 46 
38 to 42 
30 to 34 



4 00 

4 25 to 5 50 

5 75 to 7 75 
53 to 58 



May. 

$7 30 to $7 80 

5 80 to 710 

4 30 to 510 

510 to 5 60 

6 00 to 9 00 
3 00 to 3 75 



3 50 to 7 50 



100 to 135 

103 to 152 

41 to 

50 to 



1 12J...... 

98 to m 

90 to 90| 



62i to 63 
45i to 46 
30i to 30^ 

12 00 to 14 00 
9 00 to 11 00 



10 75 

1150 to 11 75 

20 45 to 20 60 

20 00 

16 00 

12^ to 13 



35 


to 


40 


30 to 


35 


25 


to 


33 


25 to 


28 


12 


to 


13 


9 to 


11 


7 


to 




7|to 


ei 


44 


to 


53 


44 to 


50 


40 


to 


44 


38 to 


42 


25 


to 


33 


23 to 


28 


30 


to 


40 


30 to 


37 



70 to 115 

31 to 37 

14 50 to 18 50 

7 00 to 10 00 

14 00 to 14 50 

23 00 to 23 50 
Hi to 13 

30 to 35 

25 to 30 



124 to 
13 to 



13i 
14 



47 to 484 
38 to 42 
30 to 34 



3 50 to 7 00 

100 to 140 

88 to 143 

41 to 50 
50 to 68 
70 to 100 
31 to 38 

17 25 to 17 50 

25 to 9 75 

14 00 t(yl5 50 

23 00 to 23 50 
Hi to 13J 

25 to 
22 to 25 

124 to m 

13 to 14 

42 to 45 
38 to 40 

26 to 27 



4 00 

4 25 to 5 50 

5 75 to 7 50 
55 to 60 



3 75 ..... . 

425" to "5 25 
5 50 to 7 50 
57 to 68 
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Jnne. 



July. 



Angnst. 



September. 



October. 



November. 



December. 



$7 37i to |7 87i 
5 875 to 7 25 

4 50 to 5 00 

5 50 to 5 874 

6 00 to 9 00 
3 00 to 4 00 

1 04ito 1 11 

102^ to 103k 

9U to 92i 

68 to 684 

55 

44j t"o" " "45 

28i to 28} 

10 50 to 13 00 



17 25 tot? 75 

5 75 to 712i 

4 50 to 5 37i 

5 50 to 5 75 

6 00 to 9 00 
3 00 to 4 00 



$6 25 to 17 25 

5 50 to 6 00 

4 75 to 5 00 

5 00 to 5 50 
5 75 to 7 60 
2 50 to 3 00 



16 25 to 17 25 

5 50 to 6 00 

4 75 to 5 00 

5 00 to 5 00 
5 75 to 7 50 
2 50 to 3 00 



1 11 

103|to 104i 
88 to 
67 to 
56i to 
46* to 
29^ to 



88i 

674 

57 

47 

30 



89 



88 to 
79.... 
554... 
50.... 
45 to 45i 
30| 



100 

913 to 
82 to 
554 to 
73 to 
43|to 
32 



98 
85 
56 
78 
43J 



9 00 , 

10 75 to 11 00 



1175 to 12 00 
17 80 to 17 90 



13 00 

10} to Hi 

19 to 24 
15 to 18 
9 to 94 



9 00 to 12 50 

7 00 to 9 50 

10 75 to 11 00 

11 75 to 12 00 
19 50 to 19 60 

18 00 , 

14 00 to 14 50 

Hi to 114 

18 to 22 
14 to 16 
84 to 94 



10 00 to 12 50 

7 00 to 10 50 
10 75 to 11 00 

1175 to 12 00 

18 424 to 18 60 

19 00 to 19 25 
14 25 to 14 50 

lO.Oto 11 00 

21 to 25 
15 to 18 
7ito 9 



1150 to 12 00 



10 75 to 11 00 

1175 to 12 00 
16 40 to 16 42 
18 00 to 18 25 
13 50 to 13 75 
94 to 104 

28 to 26 
17 to 20 
7itO 8 J 



$650 

5 50 to $6 00 

5 00 to 5 25 

5 00 to 5 75 

5 75 to 7 50 

3 00 to 3 50 

112.. 

110 to 1104 

92 

61 , 

85 to 87 
46 J to 474 
33| to 34 

10 00 to 11 25 

7 00 to 8 00 
10 75 to 11 00 



$625 to$725 

500 to 6 00 

525 to 5 50 

575 to 6 25 

6 00 to 7 50 

250 to 4 00 

113 to 1134 

lllito 112 

100 to 101 

60 to 6O1 

794 to 80 

424 to 42i 

31ito 32j 



$625 to$725 

5 00 to 6 00 

5 25 to 5 50 

5 75 to 6 75 

600 to 750 

3 00 to 400 

1154 to 116 

113 to 1131 

1054 to lOdi 



1175 to 12 00 
16 20 to 16 50 



8 50 toll50 



750 to 8 00 
9 50 to 9 75 



1050 to 10 75 
1575 to 16 00 



13 50 

94 to 104 

27 to 32 
20 to 24 
114 to 124 



1200 

94 to 



66 to 664 
43} to 44 
322 to 32{ 

9 50 tollSO 



7 00 

9 50 to 9 75 

10 50 to 1075 
15 75 to 15 80 
12 50 to 12 75 



94 



25 to 30 
17 to 23 
11 to 124 



35 to 41 
30 to 33 
18 to 24 



30 to 38 
25 to 28 
17 to 21 



30 to 37 
25 to 28 
15 to 21 



30 to 35 
28 to 29 
15 to 22 



39 to 40 
34 to 37 
23 to 24 



36 to 45 

33 to 39 
21 to 26 



9i - 

28 to 32 

17 to 28 

12 to 13 

9ito 10|^ 

35 to 45 

33 to 37 

20 to 27 



3 50 


to 


6 50 


350 


to 


650 


2 50 


to 


650 


250 


to 


650 


1 10 


to 


1 40 


112 


to 


115 


132 


to 


136 


120 


to 


130 


86 


to 


1 40 


86 


to 


130 


63 


to 


130 


90 


to 


1 16 


39 


to 


444 

68 


39 


to 


45 


35 


to 


43 


40 


to 


43 


50 


to 


50 


to 


63 


41 


to 


52 


42 


to 


52 


70 


to 


100 


30 


to 


1 00 








60 


to 


85 


30 


to 


37 


31 


to 


35 


24 


to 


30 


25 


to 


33 


15 00 


to 19 00 


15 00 


to 16 00 


13 00 


to 17 00 


1100 


to 12 00 


8 00 


to 


8 50 


8 00 


to 


9 50 


7 00 


to 


9 50 


6 00 


to 


9 00 


14 00 


to 14 50 


14 00 


to 14 50 


14 00 


to 14 50 


14 00 


to 14 50 


23 00 


to 


23 50 


19 00 


to 


20 50 


19 00 


to 20 50 


17 25 


to 18 00 


114 to 


13* 


114 to 


12i 


94 to 


11 


94 to 


11 


18 


to 


20 


14 


to 


18 


18 


to 


20 


18 


to 


20 


13 


to 


16 


13 


to 


16 


13 


to 


16 


13 


to 


16 


124 to 


134 


124 to 


134 


124 to 


134 


124 to 


i? 


13 


to 


14 


13 


to 


14 


13 


to 


14 


13 


to 




35 


to 


37 


36 


to 


374 


35 


to 


36 


35 


to 


36 


36 


to 


37 


34 


to 


35 


34 


to 


35 


34 


to 


35 


26 


to 


27 


27 


to 


30 


20 


to 


244 


20 


to 


244 


3 75. 






4 00. 






4 25 






350 






400 


to 


525 


4 25 


to 


5 50 


4 50 


to 


5 75 


3 75 


to 


5 00 


550 


to 


7 25 


5 75 


to 


7 50 


6 00 


to 


750 


5 25 


to 


7124 


63 


to 


70 


62 


to 


68 


60 


to 


62 


50 


to 


54 



3 25 to 7 00 



350 to 700 



3 50 to 700 



103 to 117 
39 to 45 
42 to 52 

_ 95 

36'to "364 

1100 to 13 00 

7 00 to 11 00 

13 50 to 14 00 

17 50 to 18 00 

14 to 16 

26 to 30 

20 to 25 



124 to 
13 to 



134 
14 



33 to 40 



95 to 1134 

39 to 45 

50 to 59 

45 to 115 
2S4to 35 

1100 to 13 00 

700 to 11 00 

13 50 to 14 00 

1650 to 17 50 

9 to 10 

26 to 30 

18 to 22 

124 to 134 

13 to 14 

33 to 40 



105 to 128 

43 to 45 

50 to 60 

30 to 115 

25 to 32 

1100 to 1300 

7 00 to 11 00 

13 50 to 14 00 

16 50 to 17 50 
94 to 104 

22 to 28 

17 to 20 



124 to 
13 to 



134 
14 



33 to 40 



24 to 31 



3 75 to 4 00 

4 25 to 5.50 

5 75 to 7 25 
50 to 65 



24 to 31 



5 00 

600 to 6 75 
700 to 750 
56 to 65 



24 to 31 



475 

500 to 600 
625 to 7371 
54 to 65" 
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New Obleanb— Continued. 

Oats boflh. 

Hay: 

Choice ton. 

Prime do. 

Beef: 

Texas bbl. 

Western do. 

Fulton market ^ bbl 

Porkf mess bbl. 

I^rd lb. 

Butter: 

C hoice Ooshen lb . 

Choice western do. 

Cheese: 

Choice west'n fao'ry..lb. 

]^ew York cream..... do. 
Sugar: 

Pair to fully fair lb 

Prime to strictly prime, 
pound 

Clarified, white and yel- 
low lb. 

Cotton: 

Ordinary t« good ordi- 
nary lb. 

Low middling to good. 

middling lb. 

Tobacco : 

Lugs lb. 

Low leaf to medium leaf, 
pound 

BAN FRANCISCO. 

' Flour : 

Superfine *bbl. 

Extra do. 

Family and fancy do . 

"Wheat: 

California cental 

Oregon do.. 

Barley do.. 

Oats do.. 

Corn do.. 

Hay, State ton. 

Pork: 

Mess bbl 

Prime mess do. . 

Beef: 

Mess bbl. 

Family mesa ^ bbl 

Lard lb. 

Butter: " 

Overland do 

California do 

Oregon do 

Cheese do 

Wool: 

Native do 

California do. 

Oregon do. 



January. 



10 45 to $0 50 



25 00 

18 00 to 22 



12 00 to 25 
16 00 to 17 

1150 

20 50 to 21 
12J to 

33 to 
25 to 

13 to 

14 to 

C^to 
7ito 
S^to 

9ito 

mto 

6 to 
9 to 



00 



$0 45 



22 00 
16 00 



75 
14i 

35 
28 

13i 
15i 

7 

n 

lOi 
13i 
8 
14 



12 00 

15 00 to 17 00 

11 50. 
21 50 

i2i 



4 00 to 5 00 

5 25 to 5 50 
5 75 to 6 25 

1 75 to 2 00 



1 75 
1 10 
1 85 
1 05 
15 00 



to 195 
to 135 
to 2 05 
to 120 
to 19 00 



22 00 to 23 00 
17 50 to 18 00 

9 00 to 10 00 
8 00 to 10 00 
13ito 16 



18 to 

30 to 

20 to 
12ito 

10 to 

15 to 

18 to 



February. 



to$0 49 

toisoo" 



to 22 00 
to 14 



33 
25 

121 
14J 

6* 

7i 
8i 



35 
27 

13 
15 

74 

10 
13i 



8ito 
11 to 
6 to 
9 to 



4 50 to 5 00 

5 25 to 5 50 
5 75 to 6 00 

1 75 to 1 95 

1 75 to 1 95 
120 to 135 

2 05 to 2 35 
125 to 135 

13 00 to 18 50 

22 00 to 23 00 

17 50 to 18 00 

8 50 to 10 00 

8 00 to 10 00 

13 to 15 



18 to 

25 to 
20 to 
12J to 



25 
30 
22i 
15 



10 to 15 
15 to 19 
18 to 20 



March. 



40 to $0 45 

00 

00 to 18 00 

00 

00 to 16 00 

50 

00 to 23 75 
13^ to 14^ 

33 to 35 
25 to 28 



April. 



$0 42 to $0 45 



13 

14ito 

6§to 

7i to 

8t to 

8 to 
lOito 
5ito 
8 to 



15 
7i 

9i 

9| 
13i 

74 
104 



4 50 to 5 00 

5 25 to 5 50 
5 75 to 6 00 

175 to 195 

1 75 to 1 90 

1 20 to 1 35 

2 05 to 2 25 
1 15 to 1 25 

12 00 to 18 00 

22 00 to 23 00 

17 50 to 18 00 

8 50 to 10 00 

8 00 to 10 00 

13 to 15 



18 to 
25 to 
20 to 
124 to 



25 
30 
22i 
15 



10 to 15 
15 to 19 
18 to 20 



00 

50 to 16 00 

00 to 12 50 
00 to 16 00 
75 to 12 00 
00 to 24 50 
14i to 15i 



$0 32 

22 00 
17 00. 



40 to 

30 



42 



12^. 
14.. 



12 00 
15 00 
11 75 
22 00 
13i 

42 

25 

13 
154 



74 to 

7i to 

9 to 

9 to 
lUto 
5i to 
8 to 



7* 

7i 
10 

10* 
144 
7 

104 



4 25 to 5 00 

5 25 to 5 50 
5 75 to 8 00 

175 to 2 00 

1 75 to 2 00 

1 15 to 1 35 

2 10 to 2 50 
1 15 to 1 25 

14 00 to 18 50 

22 00 to 23 00 

17 50 to 18 00 

8 50 to 10 00 

8 00 to 10 00 
134 to 15 



18 
30 
22i 



16 to 

25 to 

20 to 
124 to 

10 to 15 

15 to 18 

16 to 18 



May. 



to$0 44 
to 23 00 



to 13 50 

to 15 50 
to 12 00 
to 22 75 
to 144 



to 

to 

to 
to 

to 

to 

to 



44 

33 

134 
16 

H 

9 

104 
94 



8 to 

10| to 13| 

5 to 7 

74 to 104 



4 25 to 4 50 

4 75 to 5 25 

5 50 to 6 50 

150 to 190 

175 to 185 

110 to 1 25 

2 00 to 2 50 

105 to 115 

12 00 to 19 00 

22 00 to 24 00 

17 50 to 18 00 

8 50 to 10 00 

8 50 to 10 00 

13 to 15 



16 to 
25 to 
20 to 
124 to 



18 
30 
224 
15 



10 to 15 

15 to 18 

16 to 18 



LIVE STOCK 



NEW YORK. 

Cattle: 

Good to prime do.. 

Common to fair do.. 

Teians do.. 


12 25 to 12 75 
10 75 to 12 00 
7 75 to 10 50 
7 00 to 8 50 
50 00 to 85 00 
7 00 to 10 00 
5 00 to 750 


11 50 

1100...., 

8 00 tolOOO 


1150 to 12 25 
11 50 


11 75 to 12 00 

11 50 

9 00 


1125 to 12 00 
10 00 to 11 00 
8 00 to 9 75 
8 00 to 900 
50 00 to 80 00 
4 50 to 700 
6 50 to 8 50 
None in the 
market. 


50 00 to 85 00 
7 00 to 10 50 
5 50 to 7 37 
S50 to 10 50 








7 00 to 10 50 
5 35 to 7 37 
10 124 to 10 50 






6 75 to 7 87 
loss to 10 75 







• Zho tani of low iB 8m 
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10 40 to 10 43 

2300 to25 00 
21 00 



$0 35 to 10 42 



22 00 
17 00 



12 00 to 12 

14 00 to 15 

11 75 to 12 

22 50 to 22 

13 to 

33 to 
28 to 

12ito 
15 



50 
50 
00 
75 
14i 

35 
30 

13 



7|to 

Ht0 



8i 



71 to 9i 
10|to 12i 

8|t« m 



4 00 to 4 50 

4 50 to 5 75 

6 00 to 625 

190 to 175 

160 to 172^ 

100 to 120 

225 to S50 

105 to 115 

9 00 to 15 00 

SSOO to 24 00 

17 51 to 18 50 

9 50 to 10 00 

8 50 to 10 00 

13 to 15 



16 to 
25 to 
20 to 
12^ to 



18 
30 
22i 
15 



9 to 12i 
15 to 18 
15 to 18 



to23 00 
to 19 00 



toll 00 
to 14 50 
to 12 00 



10 00 
13 00 

11 75 
21 50 

11* to m 

32. 



22 00 
16 00 

10 00 
13 00 

11 75 
20 75 

12 



23 to 


25 


17 to 


18 


9 to 


11 




9 


14i.... 




14i to 


15 


9 to 


8i 


81 to 


9* 


9 to 


9i 


Hto 


92 


91 to 


lOi 


lOi to 





lOfto 12^ 



8 to 



Hi 



4 00 to 4 75 

5 00 

5 25 to 5 75 

140 to 165 

160 to 165 

80 to 1 15 

175 to 2 25 

1 05 to 1 15 

7 00 to 13 00 

22 00 to 24 00 

17 50 to 18 50 

8 50 to 10 00 
7 50 to 10 00 

13 to 15 



16 to 
25 to 
20 to 
121 to 



19 

28 
22i 
15 



8 to 10 
15 to 19 
15 to 19 



AusiLlt. 



Septomber. 



$0 33 to $0 40 



to 23 00 
to 17 00 

to 11 00 
to 14 50 
to 12 00 
to 21 00 
to 13i 



16 00 to 17 00 



30. 



7|to 
lOito 
5ito 
8 to 



»3 

12i 
8 
12 



4 00 to 4S5 

4 50 to 5 00 

SOO to 550 

150 to 165 

150 to 165 

95 to 125 

130 to 175 

115 to 125 

8 00 to 13 00 

22 00 to 24 00 

17 50 to 18 50 

8 50 to 10 00 

8 50 to 10 00 

13 to 15 



16 to 
25 to 
20 to 
12|to 



18 
28 
22i 
15 



8 to 10 
15 to 19 
15 to 20 



October. 



$0 47 to $0 55 



00 to 11 00 

00 to 14 50 

00 to 12 00 

25 to 18 00 

11 to 12i 



30 to 
22 to 



8i... 
1-2^ to 

101 to 

lOfto 
11 to 



15 

101 

11 

Hi 



81 to 91 
lOito 11} 



5it» 

e|to 



4 00 to 4 25 

4 50 to 4 75 

5 00 to 5 50 

150 to 155 

1 50 to 1 55 

90 to 1 10 

1 40 to 1 87i 

1 15 to 1 25 

7 50 to 13 00 

23 00 to 24 00 

17 50 to 18 50 

9 00 to 10 00 

8 50 to 10 00 
13^ to 15 



16 to 

25 to 
20 to 
12ito 



10 to 12 
15 to 22 
15 to 22 



NoTember. 



$041 to$050 



00 

50 to 18 00 



00 

00 to 14 00 
75 to 10 00 
75 to 19 00 
lU to 12 



35 . 

25 . 



13 to 
15 to 



11 to Hi 

Hto 9i 

91 to lOi 

i^to 8 

8ito 12 



4 00 to 4 25 

4 50 to 4 75 

5 00 to 5 25 



150 to 

150 to 

90 to 

140 to 

115 to 



162j 
1 60 
1 10 
175 
1 25 



7 50 to 13 00 

23 00 to 24 00 

17 50 to 18 50 

9 00 to 10 00 

8 50 to 10 00 
13 to 14 



16 to 

25 to 

20 to 
12ito 

10 to 

15 to 

20 to 



Deoemb«i. 



$045 to$047 



19 00. 
16 00 . 



1800 

13 00 to 1400 



10 00 

14 00 to 1500 
9 75 to 10 00 
17 50 tol825 
lOito 111 



34 

24 to 



12jto 
15 to 

7ito 

8 to 

9 to 



25 

13 
1^ 

H 

10 



1200 tol500 
8 00 to 850 
18 37^ to 18 50 
10^ to Hi 

34 to 35 
32 to 23 

13 to 12) 
15 to 16 

7ito 81 

Hto 8ff 

9|to 101 



81 to 9i 

lOfto Hi 



8}to 



400 to 425 

4 50 to 4 75 

5 00 to 550 

150 to 175 
150 to 175 
90 to 150 
140 to 175 
110 to 115 
7 50 tol350 

23 00 to24 00 
17 50 to 18 50 

900 tolOOO 
850 tolOOO 
131 to 15 

20 to 22 

25 to 45 

20 to 25 

121 to 15 

10 to 12 
15 to 22 
20 to 25 



10* 

lUto m 

Ht9 7i 

8 to 11 



4 25 to 4 50 

4 75 to 500 

500 to 550 

168 to 800 

1 60 to 1 95 

90 to 117i 

150 to 195 

105 to 110 

1000 tolOOO 

2300 to&400 

1800 toSOOO 

900 tolOOO 

850 tolOOO 

13 to 14 



16 to 
25 to 
20 to 
121 to 

10 to 
15 to 
20 to 



18 

45 

25 
15 

12 
22 
S5 



MARKETS. 





10 25 


10 50 to 10 75 
9 50 t o 10 25 
7 25 to 9 25 


10 00 to 10 50 

9 50 to 9 75 
8 00 to 9 25 
2 75 to 7 50 


9 50 to 10 75 
8 00 to 9 00 
6 00 to 7 50 
6 00 to 7 50 
50 00 to 75 00 

5 50 to 9 50 
4 00 to 6 75 

6 65 to 7 00 


1000 to 10 25 
9 25 to 9 50 


10 75 


9 75 to 10 75 
8 00 to 9 50 
8 00 to 9 00 


10 00 to 10 25 
9 00 


10 00 to 10 25 
7 75 to 9 00 




600 to 7 50 
45 00 to 75 00 
5 00 tolOOO 
4 00 to 6 00 
560 to 6121 




45 00 to 75 66 
5 50 to 850 
4 00 to 6 00 
7 00 to 7 25 


40 00 to 70 00 
6 50 to 9 50 
4 25 to 6 25 
590 to 606t 


3 50 to 7 00 

4 50 to 7 50 
6 90 to 7 00 


4 75 to 5 75 


5 00 to 8 25 
4 00 to 6 50 
0 75 to 7 00 
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LIVE STOCK 



Prodncta. 



Janaarj. 



February. 



March. 



AprU. 



May. 



FHTLADSLFHIA. 

Cattle: 

Prime beevea o ental 

Fair to good do. 

Common do. 

Sheep .' do. 

Swine do. 

Cattle 

Best beeyes cental 

First quality do.. 

Medium or good quality, 

cental - 

Ordinary cental 

General average of the 

market cental. 

Most of the sales do., 

Sheep do.. 

Swine do. 

Cattle: CINCINNATI. 

Grood to prime butchers' 
steers cental 

Fair to medium do . . 

Common do.. 

Milch -cows head 

Veal calves cental 

Sheep ....... ..........do.. 

Swine do.. 



$7 12i to $7 50 
5 50 to 7 00 

3 50 to 5 25 

4 50 to 8 00 
10 00 to 11 00 



5 50 to 6 25 
4 50 to 5 50 



3 50 to 4 50 
3 00 to 3 50 



4 25 

3 75"to"V75 

4 50 to 5 50 
9 00 to 10 00 



$7 m to |7 50 
5 50 to 7 00 

4 00 to 5 25 

5 75 to 7 00 
10 00 to 11 50 



5 87 to f)50 
4 75 to 5 75 



3 75 to 4 75 
3 00 to 3 50 



4 50 

4 00 to 5 25 
4 50 to 6 50 
9 50 to 10 50 



$7 l^ to $7 25 
5 50 to 7 00 
4 00 to 5 25 
4 50 to 7 00 

11 50 to 12 50 



5 75 to 6 37i 

4 75 to 5 75 

4 25 to 4 75 

3 00 to 4 00 



$7 00 to $7 75 

5 75 to 6 75 

4 50 to 5 50 

5 00 to 7 75 
12 50 to 13 75 



6 12 to 6 50 
5 12 to 6 12 



4 50 to 512 
3 50 to 4 00 



$6 75 to $7 00 

6 00 to 6 50 

5 00 to 5 25 

4 00 to 7 75 

1100 to 12 25 



5 50 to 6 25 
5 00 to 5 50 



4 50 to 5 00 
4 00 to 4 25 



4 87* 

4 37^ to 5 25 
4 50 to 7 50 
10 75 to 12 00 



5 37 

4 75 to 5 87 

5 00 to 7 50 
10 50 to 12 00 



5 50.......... 

5 00 ""to" 6* 00 
2 75 to 6 00 
9 75 to 11 00 



4 50 to 
325 to 
2 00 to 



5 50 
4 25 
3 00 



5 00 to 
4 00 to 
2 75 to 



5 50 
4 75 
3 75 



4 75 to 

3 50 to 
2 75 to 



5 00 
450 
3 25 



4 75 to 
3 75 to 
3 00 to 



525 
4 50 

3 50 



4 75 to 
3 75 to 
2 75 to 



5 25 
4 50 
3 50 



Cattle: CHICAGO. 

Choice beeves cental 

Grood beeves do . 

Medium do. 

Inferior natives do. 

Texans do. 

Sheep do. 

Swine do. 

Cattle: 

Good to choice native 
steers cental 

Common to fair na- 
tives cental 

Inferior to common . . do . . 

Texans, fair to choice . do . . 

Sheep do. 

Swine do.. 

Horses : 

Plugs head. 

Plain do.. 

Street-car do.. 

Heavy-draught do . 

Good drivers do. 

Extra do.. 

Auction horses do . . 

Mules : 

14 to 15 hands high. head 

15 to 16 hands high . .do. . 
Extra do.. 

NEW ORLEANS. 

Cattle : 
Tex'nbe'ves, choice.head. 

First quality do- . 

Second quality do. . 

Western beeves ..cental. 

Milch-covrs head. 

Sheep do.. 

Swine do.. 

Horses : 
Good-conditioned ..head. 

Plugs do.. 

Common do.. 

Mules : 
Well-broken, first class, 

head 

Weli-broken, second class, 
head 



3 00 to 
6 50 to 



5 25 to 
4 50 to 
4 00 to 
2 50 to 
2 50 to 

4 25 to 

5 30 to 



6 00 

730 



5 75 
5 10 
450 

4 00 
3 75 

5 50 
725 



325 to 
7 40 to 



500 to 
4 35 to 
412Jto 
2 60 to 



6 00 

8 35 



5 SO 
4 75 
425 
4 00 



3 75 to 
7 40 to 



5 00 to 
4 00 to 
3 50 to 
300 to 



6 00 
8 35 



5 50 
4 75 
3 75 
3 50 



4 00 to 

7 25 to 



5 00 to 
4 40 to 
4 20 to 

2 50 to 



6 00 
860 



5 50 
4 

4 40 

3 50 



4 00 to 
6 00 to 



7 

7 35 



4 10.... 

3 50 to 
2 50 to 



.5 30 



4 00 

3 75 



4 00 to 
7 25 to 



5 50 
7 80 



4 00 to 
7 50 to 



6 00 
630 



4 50 to 
8 00 to 



7 75 

8 75 



4 00 to 
7 25 to 



6 35 

7 65 



5 75 to 


6 


25 


3 50 to 


4 


50 


2 25 to 


3 


50 


2 40 to 


4 


50 


2 75 to 


4 


90 


6 00 to 


7 


50 


20 00 to 


30 


00 


60 00 to 


75 


00 


75 00 to 


125 


00 


115 00 to 


125 


00 


100 00 to 


125 


00 


175 00 to 


200 


00 


•20 00 to 


85 


00 


80 00 to 


ir^o 


CO 


130 00 to 


170 


00 


175 00 to 


200 


00 


40 00 to 


46 


00 


30 00 to 


35 


00 


20 00 to 


25 


00 


4 00 to 


6 


50 


40 00 to 


90 


00 


2 00 to 


6 


00 


7 00 to 


8 


00 



5 25 to 6 00 

3 00 to 4 25 

2 00 to 3 25 

3 00 to 4 25 
2 75 to 5 50 
5 75 to 7 25 

30 00 to 40 00 
60 00 to 75 00 
75 00 to 125 00 
115 00 to 125 00 



25 00 to 45 00 
80 00 to 130 00 



175 00 to 200 00 



5 25 to 5 50 

S 00 to 4 25 

2 00 to 3 25 

3 00 to 4 50 
2 75 to 5 50 
7 40 to 8 10 

30 00 to 50 00 
60 00 to 75 00 
75 00 to 125 00 
115 00 to 125 00 
100 00 to 150 00 
175 00 to 200 00 
25 00 to 45 00 

80 00 to 130 00 
130 00 to 170 00 
175 00 to 200 00 



5 25 to 5 50 

3 00 to 4 25 

2 00 to 3 25 

3 00 to 4 50 
2 75 to 5 50 
7 50 to 8 50 

30 00 to 50 00 
60 00 to 75 00 
75 00 to 125 00 
115 00 to 125 00 
IQO 00 to 150 00 
175 00 to 200 00 
25 00 to 45 00 

80 00 to 120 00 
115 00 to 170 00 
175 00 to 200 00 



4 20 to 4 50 

3 25 to 4 05 

2 00 to 3 25 

3 00 to 3 50 
2 75 to 5 25 
7 20 to 7 55 

30 00 to 50 00 

60 00 to 75 00 
75 00 to 125 00 
115 00 to 125 00 
100 00 to 150 00 
175 00 to 200 00 
25 00 to 45 00 

80 00 to 120 00 
115 00 to 130 00 
160 00 to 170 00 



/. 40 00 

30 00 to 35 00 
20 00 to 25 00 



40 00 to 90 00 
2 00 to 6 00 
6 00 to 8 00 

,50 00 to 200 00 
.00 00 to 150 00 
40 00 to 80 00 



225 00 to 275 00 
175 00 to 225 00 



40 00 

35 00 

30 00 

4 00 to 5 00 
40 00 to 90 00 
2 00 to 6 00 
6 00 to 8 50 

150 00 to 200 00 
100 00 to 150 00 
40 00 to 60 00 



40 00 

35 00 

30 00 

4 00 to 5 50 

90 00 

2 00 to 6 00 
6 00 to 8 50 



40 00 

35 00 

30 00 

4 50 to 5 50 

40 00 to 90 00 
2 00 to 6 00 
6 00 to 8 50 



225 00 to 275 00 
175 00 to 225 00 



* The horse-market of New Orleoni 
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MARKETS— Continued. 



Juno. 



July. 



Angost. September. October. Noreinber. December. 



16 00 to $6 50 

5 00 to 5 75 

4 00 to 4 75 

4 00 to 6 75 

10 00 to 10 50 



4 75 to 5 75 
4 37 to 4 75 



4 00 to 4 37 
3 50 to 4 00 



$6 00 to $6 75 

5 25 to 5 75 

4 25 to 5 00 

150 to 5 75 

8 75 to 9 25 



4 67 to 5 87 
4 12 to 4 87 



3 75 to 4 12 
3 50 to 3 75 



15 87i to |6 50 
5 25 to 5 75 
4 50 to 512^ 
2 00 to 5 50 
9 50 to 10 00 



5 12 to 5 87 
4 12 tx) 5 00 



3 87 to 4 87 
3 50 to 3 87 



$5 87^ to $6 00 
5 25 to 5 75 
3 00 to 500 
100 to 5 75 
9 00 to 9 25 



$5 



75 to $6 25 
4 62) to 5 50 
3 00 to 4 50 
150 to 5 75 
8 75 to 9 25 



4 87 to 5 50 
412 to 4 62 



3 25 to 4 00 
2 50 to 3 00 



4 87 to 5 25 
4 00 to 4 87 



3 25 to 4 00 
2 50 to 3 25 



$6 12^ to 36 25 
500 to 600 
300 to 4 75 
100 to 575 
825 to 875 



4 87 to 5 25 
4 00 to 4 75 



312 to 3 75 
2 25 to 3 00 



$6 m to 16 50 
512|to 6 00 
350 to 500 
100 to 612| 
7 00 to 8 00 



4 87 to 5 25 
412 to 4 87 



3 25 to 412 
3 00 to 3 25 



5 00 

4 37 to 5 25 
4 00 to 5 75 
8 50 to 9 25 



512 

4 62 to 5 50 
2 00 to 5 00 
8 75 to 9 25 



5 00 

4 50 to 5 50 
2 00 to 512i 
9 00 to 9 75 



400 

3 62 to 4 50 
2 50 to 5 00 
8 50 to 9 25 



3 87 

3 25 to 4 25 
2 00 to 5 25 
7 50 to 8 75 



425 to 
3 50 to 
250 to 



5 00 
425 
325 



4 25 to 
3 25 to 
2 25 to 



4 75 
4 25 
3 00 



4 00 to 
3 00 to 
2 00 to 



4 75 

3 75 
2 75 



4 00 to 
3 00 to 
2 00 to 



4 75 

3 75 
2 75 



4 00 to 
2 75 to 
8 00 to 



4 65 

3 75 
2 50 



3 62 

312 to 4 25 
2 00 to 4 75 
7 00 to 7 87i 



3 75 to 4 25 
250to 350 
8 00 to 8 40 



4 50 

4 00 to 5 00 
2 00 to 5 50 
7 00 to 7 75 



4 25 to 4 4f 

260to 350 
200to 250 



3 50 to 
5 25 to 



4 75 to 
4 40 to 
4 25 to 
2 50 to 



5 00 
600 



5 00 
4 65 
4 65 
4 15 



3 00 to 
5 80 to 



550 
6 35 



3 00 to 
5 90 to 



4 70 to 

4 35 to 
4 00 to 
2 00 to 

2 50 to 

3 25 to 
6 00 to 



4 50 

6 25 



4 90 
4 60 
4 25 

3 75 

4 00 
4 65 
6 40 



2 25 to 
5 00 to 



4 80 to 
4 60 to 
4 25 to 
2P0 to 
2 40 to 
2 50 to 
6 20 to 



425 
6 50 



5 00 
4 70 
4 40 
3 60 

3 60 

4 75 

6 80 



2 25 to 
5 50 to 



4 65 to 
4 50. to 
400 to 

2 00 to 
250 to 

3 00 to 
680 to 



425 
640 



510 
4 75 
4 40 
350 

3 50 

4 50 
640 



2 25 to 
5 00 to 



4 60 to 

4 25 to 
3 25 to 
1 50to 
SlOto 
8 75 to 

5 00 to 



4 50 
6 15 



500 
450 
4 00 

2 00 

3 00 

4 50 
6 30 



2 25 to 4 50 
4 90 to 560 



4 60 to 4 75 

4 10 to 4 40 

3 30 to 4 00 

175to 290 

225to 325 

3 00to 4 25 

4 25 to 



225to 450 
SOOto 585 



500 



2 80to 350 
225to 250 



5 00 



4 45 to 4 50 

3 25 to 4 25 

2 00 to 3 25 

3 00 to 4 00 
3 75 to 5 25 

5 40 to 5 90 

30 00 to 35 00 
45 00 to 55 00 
75 00 to 125 00 
115 00 to 125 00 
175 00 to 225 00 
175 00 to 250 00 
25 00 to 45 00 

85 00 to 120 00 
115 00 to 150 00 
175 00 to 185 00 



4 60 to 4 75 

3 25 to 4 25 

2 00 to 3 25 

3 00 to 4 00 
3 75 to 5 25 

5 50 to 5 75 

30 00 to 35 00 
45 00 to 55 00 
75 00 to 125 00 
115 00 to 125 00 
175 00 to 225 00 
225 00 to 250 00 
25 00 to 45 00 

85 00 to 120 00 
115 00 to 150 00 
175 00 to 185 00 



4 50 to 4 90 

3 25to 425 

2 00 to 3 25 

3 00 to 4 00 
2 50 to 4 50 
6 10 to 6 50 

30 00 to 65 00 
50 00 to 90 00 
75 00 to 125 00 
100 00 to 130 00 
175 00 to 225 00 
225 00 to 250 OO 
25 00 to 45 00 

85 00 to 120 00 
115 00 to 150 00 
175 00 to 185 00 



4 50 to 4 90 



4 50to 4 90 

2 00 to 3 25 

3eOto 4 00 

250to 450 

610to 635 

30 00 to 65 00 
50 00 to 90 00 
75 00 to 125 00 
100 00 to 130 00 
175 00 to 225 00 
225 00 to 250 00 
25 00 to 45 00 

85 00 tol20 00 
115 00 to 150 00 
175 00 to 185 00 



3 25 to 4 25 

8 00 to 3 25 

3 00 to 4 

2 50to 4 50 

5 50 to 6 25 



4 50 to 490 

3 25 to 4 25 

200to 325 

3 00 to 4 00 

2 50 to 4 50 

550to 625 



30 00 to 

50 00 to 

75 00 to 125 00 
100 00 to 130 00 
175 00 to 225 00 
225 00 to 250 00 

25 00 to 45 00 



65 00 30 00 to 65 00 
MOO 50 00 to 90 00 
75 00 to 125 00 
100 00 to 130 00 
175 00 to 225 00 
225 00 to 250 00 
25 00 to 45 00 



40 00 

35 00 

30 00 

4 50 to 5 50 

40 00 to 90 00 
2 00 to 6 00 
6 00 to 8 50 

150 00 to 200 00 
100 00 to 150 00 
40 00 to 80 00 



, 40 00 

35 00 

30 00 

4 00 to 5 50 
40 00 to 90 00 
2 00 to 6 00 
6 00 to 8 50 

(*) 



825 00 to 275 00 
175 00 to 225 DO 



40 00 

35 00 

30 00 

4 50 to 5 50 

40 00 to 90 00 
2 00 to 6 00 
6 00 to 8 50 

(*) 



40 00., 
35 00. 
30 00., 



85 00 to 120 00 
115 00 to 150 00 
175 00 to 185 00 



40 00. 
35 00. 
30 00. 



85 00 to 120 00 
115 00 to 150 00 
175 00 to 185 00 



40 00 to 90 00 



40 00 to 90 00 
2 00to 6 00 
6 00 to 8 00 



150 00 to 200 00 
100 00 to 150 00 
40 00 to 80 00 



190 00 to 225 00 
175 00 to 200 00 



150 00 to 200 00 
100 00 to 150 
40 00 to 80 00 



175 00 to 225 00 
175 00 to 800 



3 25 to 412i 
5 50 to 6 00 



450to 490 

3 25to 425 

200-to 325 

SOOto 400 

2 50 to 4 50 

550to 625 

30 00 to 65 00 
50 00 to 90 00 
75 00 to 125 00 
100 00 to 130 00 
175 00 to 225 00 
225 00 to 250 00 
25 00 to 45 00 

85 00 to 120 00 
115 00 to 150 00 
175 00 to 185 00 



3500to 4500 

;t500 

25 00 to 3000 



35 00 to 45 00 

3500 

25 00 to 35 00 



40 00 to 90 00 
2 00 to 6 00 
SOOto 700 



50 00 to 100 00 
SOOto 6 00 
550 to 700 



150 00 to 200 00 
OOjlOO 00 to 150 00 
40 00 to 80 00 



175 00 to 200 00 
to 150 00 



OOlOOOOt 



U GloMd during July and AtigM. 
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nrCBENATIOlSrAL STATISTIOS. 

International Statistioal Congress at St. Petersburg in 1872 con- 
fided to the French government statistical corps the preparation of a 
code of international statistics of agriculture. The work was immedi- 
ately inaugurated by sending direct inquiries to the statistical authorities 
of Europe and America. Beplies to these inquiries, embodying more or 
less full statistics of 1873, were received from the United Kingdom, 
Norway, Hungary, Saxony, Wiirtemberg, Baden, Hesse-Darmstadt, 
Saxe-Weimar, Saxe-Altenburg, Holland, and Belgium. The French 
government gave authoritative and efficient aid to the work, whereby 
a very thorongh census of the agricultural resources of the republic was 
secured. Eeturns embracing statistics of an earlier date were received 
from several other countries, while of still others only published docu- 
ments of several years' standing were accessible. The dates of these 
data will be found in one of the tables given below. Statistics of the 
United States were received from the Statistical Division of the Depart- 
ment of Agriculture. 

As was expected, great embarrassment was found in the differences of 
national manners, customs, ai^d methods of investigation. The pressure 
of difficulties arising from thtee sources caused the inquiries to be con- 
fined to four leading and essential points, upon which alone it was 
deemed practicable to attain results of even approximate value and 
reliability. These points are, first, acreage, both cultivated and unculti- 
vated; second, product compared with area ; third, farm-animals ; fourth, 
systems of exploitation, processes of culture, and agricultural implements. 
The following abstract embraces the first three of these heads : 

The original report is in French, rendering necessary not only trans- 
lation and subsequent condensation and re-arrangement, but also a re- 
duction from French weights and measures to our own. If an interna- 
tional system of weights and measures — the metric, if no other should 
be deemed practicable or preferable— could be established, it would re- 
lieve much of the tribulation of statisticians in work upon international 
statistics. 

A£EA. — The following table shows the date of the official returns or 
other information from which the statistics were compiled, the popula- 
tion and national areas of the different states, and the proportion of 
productive and unproductive land. 
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Goniitries. 



Great Britain 

Ireland 

Denmark 

Norway 

Sweden 

Buasia 

Finland 

Austria 

Hungary 

Switzerland 

Praasia 

Bavaria 

Saxony 

Wiirteniberg 

Baden 

HesHe-Darmstadt . 

Saxe-Weimar 

Saxe-Altenburg. 

Holland 

Belgium 

France 

Portugal 

Spain 

Italy 

Greece 

Turkey 

Servia. 

Bonmania , 



1873 
1873 
1671 
1873 
1872 
1870 
1870 
1871 
1873 
1868 
1867 
1S73 
1873 
1873 
1873 
lb73 
1873 
1873 
1873 
1873 
1873 
1865 
1857 

'1867* 
1868 
1868 
1873 



I 



26, 787, 337 
5, 337, 261 
1, 784, 741 
1, 703. 000 
4, 297. 972* 

71,730, 980 

1, 832, 000 
20, 394, 980 
15, 509, 445 

2, 669, 147 
24, 656, 078 

4, 852, 026 

2, 556. 244 
1, 818, 539 
1, 461, 562 

852, 894 
286, 183 
141, 122 

3, 716, 002 
5, 253, 821 

36, 102, 921 

4, Oil, 908 
16, 262, 422 
26, 801, 154 

1, 457, 894 
8, 700. 000 
i, 338, 500 
4, 500, 000 



I 



Aeret. 

57, 623, 333 
20, 811, 357 
9, 448, 691 
78. 663,021 
110, 629, 417 
1,268, 890,822 
93, 371, 255 
74, 180, 173 
80,027,559 
10, 234, 802 
85, 788, 437 
19,360,648 
3, 704, 070 
4, 803, 571 
3, 774, 358 
2, 072, 512 
880, 700 
326, 558 
8,123, 200 
7, 278, 873 
130, 733, 581 
22,508,508 
125, 223, 666 
64,080.565 
11, 766, 143 
89. 957, 183 
10, 762, 876 
29,893,638 



I 



Acres. 

18, 317, 276 
5, 283, 928 
3, 434, 925 
1, 570, 631 
6,257,567 



1, 931, 659 
22, 273, 312 
27, 966, 121 



7, 666, 407 
1, 863, 328 
2, 093, 593 
1, 498, 969 
1, 043, 620 
498, 665 
190, 579 
2, 437, 033 
3, 926, 704 
64, 984, 190 
4,551,400 



1^656,770 



I 



Acres. 

15, 281, 530 
10, 742, 811 
3,013,274 
20, 015, 910 
47, 996, 670 



55, 797, 438 
43, 892, 694 
41, 935, 140 



9, 524, 886 

1, 561, 560 

2, 481, 978 

1, 984, 293 
889, 012 
312, 315 
120, 241 

S, 263, 053 

2, 007, 087 
45, 209, 091 

6,449,571 



11, 518, 343 



In the above classification, lands under tillage, or regular plow-cultare, 
whether in a system of rotation or otherwise, constitute the first grand 
division, which includes cereals, farinaceous crops, (such as pease, beans, 
and potatoes,) grass crops, and all others, together with land in fallow. 
The other grand division of productive lands, not subjected to regular or 
periodical plow-breakiog, includes orchards, vineyards, pastures, and 
woods and foreste. A wide range of difference is found in the propor- 
tions of productive area in different countries. The states of the Ger- 
man Empire represented in the above table have utilized nearly the 
whole of their respective territories in some form of production, their 
proportion of waste land varying from 4 to 11.3 per cent, of the whole. 
At the other extreme, as might be expected, are those bleak, inhospitable 
northern regions, Finland, Sweden, and Norway. The two former have 
about half, and the latter nearly three-fourths, of their territories entirely 
unproductive. It is remarkable that Portugal, in a bright southern 
climate, has less than half her area occupied with any sort of production. 
This is partly due to the very large surface covered by her mountain 
ranges. Great Britain utilizes but 58 per cent, of her territory in agri- 
cultural production, and 28 per cent, of her agricultural lands are un- 
used, leaving about 14 per cent, for sites of cities and towns, lakes, 
streams, roads, &c. France and Belgium utilize in agriculture five- 
sixths of their lands, including mountains and rivers. Austro-Hungary 
lose only from 10 to 12 per cent., Holland nearly a third, and Ireland 
nearly a fourth of their respective areas. 

Of lauds under tillage, the states showing the largest proportion, in 
descending order, are Saxe-Altenburg, Saxe-Weimar, Belgium, and 
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Hesse-Darmstadt, each of which has over half her territory under plow- 
culture ; France and Wilrtemberg showing nearly the same proportion. 
At the other extreme, Korway and Finland show but 2 per cent., and 
Sweden 5J per cent., under tillage. 

The preceding table enables the reader to make comparisons with the 
total productive area of each state. The French statisticians have also 
compared the different classes of actually-productive lands with the 
total agricultural area, much of which in every country is unutilized. 
This area is the residue after deducting all the space occupied by lakes, 
rivers, roads, buildings, &c. The data from which this deduction is 
made are not given, but the following table gives the estimated propor- 
tion which the different branches of culture bear to the residue of lands 
that remain after the deduction. It will be noticed that cereals and 
farinaceous crops are placed under one general head. English commer- 
cial authorities include pease and beans among the cereals by a very wide 
construction of the meaning of that term. Industrial crops are those 
which constitute the basis of some specific manufacture, such as sugar- 
beets, colza, flaxseed, &c. The " market and kitchen garden crops " 
are the French cultures potageres et maraicheres. 



Distribution of the agricultural territory. 
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21.3 


0. I 


0.2 


15.9 


1.5 


39 
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4.7 


32.6 


71.6 


28.4 


15.3 




0.7 


12.5 


0.1 


28.6 


56.3 




1.7 


58 


86.6 


13.4 


40.1 


0.2 


0.3 


0.9 


8.6 


50.1 


37.7 




6.4 


44.1 


94.2 


5.8 


0.7 
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0.1 
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25.9 


28.0 


72.0 
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46.3 
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0.1 
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30.8 
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0.1 


4.5 


0.2 


31.4 


28.3 


0.8 


32.6 


61.7 


93.1 
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35.9 


25.4 
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27.1 


53.9 


89.8 
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0.3 
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52.1 
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13.5 
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52.2 


14.7 


0.1 


28.9 


43.7 


95.9 


4.1 


31.5 


0.4 


1,9 


6.6 


4.7 


45.1 


20.3 


1.0 


32.2 


53.5 


98.6 


1.4 


30.5 


0.5 


2.8 


11.6 


2.3 


47.7 


14.5 


1.1 


33.2 


48.8 


96.5 
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6.1 


0.7 


32.8 


37.0 




7.2 


44.2 


77.0 


23.0 


43.7 
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7.2 


2.0 


50.5 


13.8 
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30.6 


90.1 


9.9 


34.7 
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6.3 


9.9 


53.7 
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"5."3" 


17.0 


37.3 


91.0 


9.0 


13.5 
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8.3 


23.5 


22.7 


2.5 


8.1 


33.3 


56.8 


43.2 


25.3 


1.5 


0.8 




1.7 


29.3 


21.3 


0.8 


16.9 


39.0 


68.3 


31.7 



Great Britain... 

Ireland 

Denmark 

Norway 

Sweden , 

Finland 

Austria 

Hungary 

Bavaria 

Saxony 

Wiirtemberg .... 
German duooies . 

Holland 

Belgium 

France 

Portugal 

Boumania 



A still further general comparison is made of the different classes of 
culture, with the total area actually productive, including the two general 
classes of lands under tillage and other productive lands. The following 
table indicates the percentage of the whole productive area in each kind 
of culture. It will be seen that Belgium, France, Great Britain, Saxony, 
and Denmark have more than half their productive area under the 
plow, while Finland, Norway, and Sweden only range from 3.3 per cent, 
to 11.4 per cent. In these latter, the proportion of woods and forests 
ranges from eight-tenths to nine-tenths of the whole, while in Ireland they 
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occupy but 2 per cent. Belgium holds the palm in cereal and farina- 
ceous plants, which occupy 48J per cent, of her productive lands ; Den- 
mark comes next, with 46.2 per cent., followed by France, 38.2, Eouma- 
nia 37, &c. Ireland shows the largest proportion, 65 per cent., of natu- 
ral prairies and pastures, and Norway the smallest, 6.7 per cent. 
Great Britain stands at the head of the list in meadows and annual for- 
age plants which occupy 22.2 per cent, of the whole ; Ireland and Saxony 
give over 14 per cent, to this class of crops, and the German duchies 12 
per cent. ; in Denmark the proportion falls to 1 per cent. Portugal has 
the largest proportion, 14.6 per cent, of tallow land ; France the next, 
10.9 per cent. ; Ireland the smallest, 0.1 per cent. France has the largest 
proportion in wine-lands, 5.8 per cent., and Portugal next, 4.6 per cent. 

Distribution of the lands actually productive. 



Coantnes. 



I^mds under tillage. 



3 
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O » 

od bo 
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Other productive landa. 



II 
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Great Britain.... 

Ireland 

Denmark 

Norway , 

Sweden 

Finland 

Austria 

Hungary 

Bavaria 

Saxony 

WiirtemberB 

German duonies 

Holland 

Belgium 

France 

Portugal 

Boumania 



Pr. et. 
29.8 
17.7 
46.2 
2.5 
6.5 
2.1 
28.0 
29.5 
30,5 
34.4 
31.9 
3I..6 
29.8 
4a 5 
38.2 
23.7 
37.0 



Pr. ct. 
0.1 



Pr. et 
0.2 
0.8 
0.3 



0.2 
0.1 
0.5 

'i.'o' 

1.5 
0.4 
0.5 
1.0 
2.6 
1.1 
1.1 
2.2 



0.2 
0.1 
0.1 
1.3 
1.2 
1.5 
1.9 
2.9 
2.9 
4.8 
1,9 
1.7 
1.2 



Pr. ct 
22.2 
14.4 
1.0 
4.6 
3.0 



4.9 
1.1 

5.2 
14.1 

6.7 
12.0 

7.9 

8 

6.9 
0.2 



Pr. ct 
2.1 
0.1 
9.1 
0.4 
1.5 
1.0 
0.2 
8.1 
6.8 
2.9 
4.8 
2.5 
0.9 
2.2 
10.9 
14.6 
2.5 



Pr. ct 
54.4 
33.0 
53.2 
7.5 
11.4 
. 3.3 
33.7 
40.0 
44.7 
54.4 
45.7 
49.5 
42.5 
66.1 
59.0 
41.3 
42.9 



Pr. et 
39.0 
65.0 
40.0 
6.7 
9.2 
8.1 
30.4 
28.4 
20.8 
15.3 
20.6 
15.0 
48.1 
15.3 
16.5 
39.9 
31.2 



Pr.ct 



0.8 
1.4 
0.3 
0.1 
1.0 
1.2 



5.8 
4.6 
1.2 



Pr. ct 
6.6 
2.0 
6.8 
85.8 
79.4 
88.6 
35.1 
30.2 
34.2 
30.2 
32.7 
34.3 
9.4 
18.6 

ia7 

14.2 
24.7 



Pr. et 
45.8 

67 

46.8 
92.5 
88.6 
96.7 
66.3 
60.0 
55.3 
45.6 
54.3 
50.5 
57.5 
33.9 
41.0 
68.7 
57.1 



It will be seen that Ireland devotes 79.4 per cent, of her productive 
area to grass, including artificial and spontaneous growth. The other 
states, in descending order, stand as follows : Great Britain, 61.2 per 
cent.; Holland, 66 ; Denmark, 41 ; Portugal, 40.1 ; Austria, 35.3 ; Eou- 
mania, 31.2,- Hungary, 29.5; Saxony, 29.4; Wiirtemberg, 27.3 ; German 
duchies, 27 ; Bavaria, 26 ; France, 23.4 ; Belgium, 23.3 ; Sweden, 12.2 j 
Norway, 11.3; Finland, 8.1. 

Finally, comparison is made of each branch of culture in the general 
class to which it belongs. The following table shows the percentage of 
each general class employed in the different subordinate classes included 
in it. It will be seen that Eoumania and Austria give the largest pro- 
portions of their tilled lands, 86.3 and 83.3 per cent., to cereals and fari- 
naceous crops. Roumania stands first in market-garden crops, Belgium 
in industrial crops, and Norway in meadow and annual forage crops. 
Of other productive lands, Ireland has nearly the whole in natural past- 
ure, orchards, &c., and Norway nearly 93 per cent, in woods and forests. 
17 A 
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fiEPOBT OF THE COMUISSXONSR OF AaHICULTUEE. 
J>l»tnMi(iofi of iba lands in ela»moJ mliwn. 



ConntrlM. 



LondB under tillage. 



U 

§3 



other produotiTe lands. 



1^ 



Great Britain — 
Ireland .......... 

Denmark 

Norway 

Sweden 

Finland 

Aaatrta 

Hongary 

Bararla 

Saxony 

"Wilrtemherc 

German dnooiea . 

Holland 

Belgium » 

France 

Portugal., 



iV.ci. 
54.8 
53.7 

80 

33.3 

57 

63.7 

83.3 

73.8 

6a 3 

63.2 
69.8 
63.8 
70.1 
73.4 
64.7 
67.4 
8lk9 



Pr. et 
0.2 



0.4 



Pr. ot. 
0.4 
2.4 
0.5 



1.8 
3.0 
1.4 



2,2 
2.8 
0.9 
1.0 
2.4 
3.9 
1.9 

a.7 



1.7 
3.0 
0.3 
3.2 
2.7 
2.8 
4.2 
5.9 
6.8 
7.3 
3.2 
4.1 
SL8 



Pr. et. 
40.8 
43.6 
2.1 
61.3 
26.3 



14.4 
2.7 
11.6 
25.9 
14.6 
24.2 
16.6 
12.1 
11.7 
0.5 



Pr. et. 
3.8 
0.3 
17.0 
5.5 
13.2 
30.3 
0.6 
20.3 
15.2 
5.3 
10.5 
5.1 
2.1 
3.3 
18.5 
35.8 
&8 



Pr. et. 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



Pr. et. 
85.5 
97.0 
65.5 

7.2 
10.4 

8.3 
45.9 
47.3 
37.6 
33.6 
37.9 
29.7 
83.7 
45.1 
40.3 
6a 1 
54.6 



Pr. ot 



1.2 
2.4 
0.5 
0.2 
1.9 
2.4 



14.1 
7.8 
&1 



Pr. et. 
14.5 
3.0 
14.5 
92.8 
89.6 
91.7 
52.9 
50.3 
61.9 
66.2 
60.2 
67.9 
16.3 
54.9 
45.6 
24.1 
43.3 



Pr.et. 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



The following tables show the aggregate acreage in the different classes of culture : 



Conntrleq 


Lands under tillage. 


Other productive lands. 


Cereals. 


Farinaceons 
crops. 


other crops. 


Meadow and 
annoal for- 
age crops, i 


Fallow lands. 


Total. 


Natural 
meadows, 
pastures, 
orchards, See. 


Vines. 


Woods and 
forests. 


Total. 




Acres. 
8, 585, 837 

1, 918, 068 

2, 551, 329 
440, 103 

3, 078, 497 
1, 1G7, 348 

15, 943, 386 
19, 682, 304 
24, 336, 285 
4,465,217 
944, 168 
1, 253,006 
745, 381 
504, 568 
272,925 
116, 839 
1,236,390 
2, 389, 784 
37, 106, 847 
2, 578, 628 
7, 311, 760 
376,541 
7,221,563 


Acres. 
1, 428, 543 
916, 284 
193. 761 
87, 724 
487, 301 
49. 422 
8,609.054 
1,096,640 


Acres. 
116, 636 
129, 584 
37, 508 
4, 142 
149, 107 
72, 403 
392. 797 
800.646 


Acres. 
7, 478, 784 
2, 306, 772 
65, 249 
988, 440 
L 729, 770 
24,711 
3,813,905 
786,929 


Acres. 
707, 476 
13, 319 
587, 078 
49. 422 
812, 992 
617, 775 
114^ 170 
5,669,603 


Acres, 
18, 317, 276 
5,283,928 
3, 434, 925 
1, 570, 631 
«, 257, 566 
1,931,659 
22,373,318 
27,966.181 


Acres. 
13, 094, 359 
10, 421, 370 
2, 578, 301 
1, 482,660 
4, 908, 099 
4,645,668 
20. 121, 839 
19,783,754 


Acr^. 


Aerss. 
2. 187, 171 
321, 441 
434, 973 
18, 533, 250 
43, 088, 571 
51, 131, 770 
23, 217, 554 
21, 101, 916 


Acre9. 
15, 281, 530 
10, 742, 811 
3, 013, 274 
20. 015, 910 
47,996,670 
55, 797, 438 
43,893,695 
41,935,140 
















553, 302 
1, 050, 469 


Bftden 

HfiHe-DarmBtadt 

Sua-Altenbarg . . . 


708,208 
835^839 
810,073 
809^506 
141, 110 
53,688 
84,781 
466,220 
483,499 
3,704.616 
38,959 
503,118 
400 
846.766 


379, 152 

100,806 
90,839 
106,836 
7,081 
18,096 
835^013 
51i^483 
4,519,609 
308,888 


681,394 
488 108 
3(^*913 
423,558 
265,503 
68,323 
97,893 
45<31S 
48^383 
7,635.610 
84,711 


L ITS, 436 
98L 844 
818,396 
34,595 
85,603 
96,474 

55^098 
133,173 
18,017,506 
1,606,815 


7, CoO, 407 
1 893 338 
2|093i593 
1,498^969 
1, 043, 690 
496,665 
190, 579 
2,437,033 
3,996,704 
64,964,190 
4,551,400 


3, 595, 25S 
524, 113 
942| 710 
598,006 
271, 821 
83. 700 
26, 421 
3, 733, 059 
903, 938 
18, 175. 796 
4, 386, 674 


54, 769 
4 221 
44i 455 
51,893 
24, 155 
400 


5, 874, 865 
1 033 886 
1,' 493| 813 
1, 334, 394 
594. 037 
228. 125 
93,830 
529, 904 
1, 103,438 
20, 651, 146 
1, 556, 793 


9, 524, 886 
1 'Sfil *iAn 

jH, vUX, mW 

8,481,976 
1, 984, 893 
890, 019 
313, 316 
130,341 
3.363,053 
3,007,06fT 
45,909,091 
6, 449, Sn 






Belgllun 

tealn! 


717 
6,382,150 
504, 104 






















698,881 




49^980 

- J 


8, 656, no 


6, 887, 007 


85s;a60 


4,979,076, 


11, 518, 84S 







Area in cereali. 



Countries. 



<Great Britain 

Ireland 

Denmark 

Norway 

Sweden 

Finland 

Anstria 

Hungary 

Prassia 

Bavaria 

Saxony 

Wiirteinberg 

Baden 

Hesse-Darmstadt. . 

6axe-Weimar. 

Saze-Altenbors ... 

Holland 

Belgium.... 

France 

Portugal 

Spain 

Greece 

Bonmania... 



Wheat and 
spelt. 



Acre*. 

3, 502, 043 
168, 529 
140, 522 
11, 861 



llesUn. 



Acre*. 



Bye. 



Aerei. 
51.646 
8.402 
612, 430 



4, 942 
2, 301, 368 
5, 520, 470 
4, 196, 034 
1, 043. 513 
197, 609 
536,011 
S74, 292 
120, 745 
46,009 
14,234 
214, 837 
859,656 
17.214,718 
618, T21 
7, 311, 760 
376, 541 
2, 451, 593 



632.641 



49,032 
49. 422 
9,»19 



88,582 
1,243,403 



654,842 
4, 908, 178 
3, 508,255 
10, 070, 486 
1, 454, 193 
466.722 
100,996 
103,786 
145.743 
64,908 
44.514 
487, 803 
714, 113 
4,726,228 
987.982 
2, 961. 811 
10, 814 
256,877 



Oats. 



Acret. 

2, 688, 557 
1, 510, 089 
916, 350 
222, 399 



222, 
4, 631, 
2,905, 
6, 712, 
1, 116, 
86, 
321. 
130, 
90, 
73, 
36, 
257, 
567, 
7, 864, 
S9, 



10. 
245, 



Maize. 


Buckwheat. 


Millet and 
small grains. 


Acres. 


Acres. 


Acres. 










49, 271 


80, 607 
49, 422 






732, 740 
4, 474, 394 


586, 614 
126, 174 


134, 650 
200, 379 


1, 898 


4,011 
17, 137 
393 
1, 482 
1, 715 


7, 912 


4,408 
7 413 
447 


77 
24, 610 
692 










163, 829 
52, 968 
1, 674,482 








1, 497, 469 
769, 392 

1,531,659 
181, 006 

3, 158, 893 


123, 515 






22, 907 
11, 352 


128, 867 
823.957 



Total. 



Acres. 

8, 585, 

1, 018, 

2, 551, 
440, 

3, 078, 
1, 167, 

15, 943, 
19, 682. 
24, 336, 

4, 4G5, 
944, 

1, 253, 
745, 
504, 
272, 
116, 

1, 236, 

2, 389, 
37, 106, 

2, 578, 
14, 987, 
848, 

7,221, 



837 
068 
329 
103 
497 
348 
366 
304 
285 
217 
168 
006 
381 
568 
925 
839 
390 
784 
847 
628 
270 
113 
563 



to 

o 



o 

O 

W 

o 
o 



QQ 

W 
O 



Area in ether oropt. 



U0QIltn6B. 


Farinaceons plants. 


Textile plants. 


Oleaginous plants. 


Other industrial plants. 


Pease, beans, 


Potatoes. 


Hemp. 


Flax. 


Colza. 


Poppy, &c. 


Sngar-heet. 


Hops. 


Tobacco. 


Madder, 
chicory, Sco. 


Great Britain 


Acres. 

906,152 
12, 850 
• 87,637 
13, 390 
133, 439 


Acret. 

522, 391 
903, 434 
106, 124 

78,334 
353,901 

49, 422 
2, 119, 537 
918, 033 
645, 638 
218, 692 
183. 096 
197, 688 
118, 521 

41, 650 

19, 383 
329, 917 
423, 542 
2, 907, 239 

32,959 
503, 118 
400 
1,656 


Acres. 


Acres. 
14, 579 

129, 543 
11,757 


Acres. 


Acres. 


Acres. 

544 


Acres, 
83,289 


Acres. 


Acres. 

445 














Ill' 


4,295 






875 


311 


tt OQQ 










40,526 
21,251 










4, 942 


4. 942 
494 


4, 942 




13, 591 










489, 517 
1 no Rf\t 

17, 137 
26, 977 
7, 908 
23, 289 
12, 212 
5,338 
136, 303 
59, 959 
797, 377 














241, 861 
110 619 


35, 006 


131, 004 

29 013 
35, 663 
23,325 
12.827 
13,539 
4, 213 
5,444 
42,676 
65,269 
415,676 


1, 618 


XoOf 499 


4, 970 
43 632 


118, 833 
13 465 






O, 141 




10, 150 
16,166 
2,669 
7,814 
655 








18.422 
16,803 
1, 710 


2,595 
1,256 


10 323 

5,' 560 
70,854 
1,236 
3, 560 
36, 152 
44. 663 
626,140 


12, 108 
4, 399 
82 


914 
22,240 
3,262 


1. 9o9 
4, 448 
10 






















2,765 
7,208 
236,044 


54,053 
140, 964 
216,644 


7,785 


521 
9. 788 
8, 718 


3, 904 
4, 186 
36, 716 


12, 788 
12, 143 
26, 935 






115, 136 












































Roumania.. 


247, 110 


13.941 


6.181 


817,924 








4.942 















o 
o 

W 

Oft 
QQ 



to 
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The acreage in forage, artificial grasses, and natural grasses amounts 
to 79.4 per cent, of the entire productive area in Ireland ; 61.3, in Great 
Britain ; 56, in Holland ; 41, in Denmark ; 40.1, in Portugal ; 35.3, in 
Austria; 31.2, in Roumania; 29.5, in Hungary; 29.4, in Saxony ; 27.6, 
in Wiirtemberg ; 27, in the German duchies ; 26, in Bavaria ; 23.4, in 
France ; 23.3, in Belgium ; 12.2, in Sweden ; 11.3, in Norway ; and 8.1, 
in Finland. 

Production. — The average annual production of cereals of all sorts 
in Europe is estimated at 6,153,808,000 bushels, of which 1,657,392,000 
bushels, or nearly a third, are assigned to Russia; 766,260,000 bushels, 
or nearly 15 per cent, to Germany ; 709,500,000 bushels, or nearly 14 
per cent., to France ; 567,600,000 bushels, or over 11 per cent., to Aus- 
tria-Hungary. The production of the United States in 1873 is set down 
at 1,586,442,000 bushels, an aggregate nearly equal to that of Russia.^ 
Europe produces a little over 17 bushels per capita of her population; 
the United States, in 1873, about 39^ bushels per capita. The average 
ratio jper capita of the different countries of Europe is given as follows: 
Roumania, 40.8 bushels ; Denmark, 33 J; Russia, 23; Prussia, 22f; France, 
19i; Hungary, 19 J; Bavaria, 18 J; Sweden, 15.5; German duchies, 14.5: 
Belgium and Spain, l5.9 ; Austria and Wiirtemberg, 13.3 ; Ireland and 
Turkey, 13 ; Finland, 12.5 ; Great Britain, 11.9 ; Saxony and Servia, 10.7 ; 
Holland, 9; Norway and Greece, 8.8; Italy and Portugal, 7.9; Switzer- 
land, 6.9. 

Estimating the average consumption at 16.6 bushels per capita for 
food, seed, and various manufactures, Europe produces about enough 
to meet her own demand, except in wheat and some other breadstuffs, 
which exhibit a considerable deficiency to be supplied by importation* 
Spain, Italy, and France raise a larger proportion of wheat than any 
otiiier grain. Finland, Switzerland, and Germany, of rye ; Scandinavia 
and Germany, of barley; Ireland, Hungary, and North Germany, of 
oats. Maize holds first rank in Roumania, Servia, and Portugal ; buck- 
wheat has but little importance, except in Holland and France. Oats 
is the leading crop of Europe, followed by wheat and rye. 

Of potatoes, Ireland produces 23 bushels per capita ; the German Em- 
pire, 18.1; Holland, 14.6; Belgium, 11.6; France, 10.2; Scandinavia, 
9.9; Austria-Hungary, 8 J ; Russia and Finland, 4^; Great Britain, 3J; 
Italy, 1.1 ; Portugal, 0.85 ; Spain, 0.28. In the other states this culture 
is still more insignificant. 

It is estimated that in Europe 1,223,195 acres are, on an average, 
annually devoted to what in this country is best known as market-gar- 
den crops, producing a great variety of alimentary and other vegetable 
plants, averaging in value, in 1862, about $88,800,000 per annum, or 
from $79 to $97 per acre. 

The "industrial plants," including colza, flax, hemp, sugar-beet, hops, 
and tobacco, are grown to a considerable extent in those countries in 
which a varied culture is pursued. Roumania produces 88J bushels of 
colzaperhundred of her population; Belgium, 34|; Holland, 27 ; France, 



* This was correct for 1873, but the figures lead to a grevious misunderstandine of 
our real production. The years 1873 and 1874 were seasons of low yield, much below 
an average ; of the two subsequent years, 1875 was characterized by a medium yield 
of com, and 1876 by a large yield, the rate of production of other grains being scarcely 
an average in either year ; but the aggregate product of cereals exceeded that of the 
two preceding years by more than 500,000 bushels per annum. 

The average estimated production of 1873-'76 inclusive is 1,873,100,179 bushels, 
which is 286,658,179 more than the above estimate founded on the product of 1873. 
This would give 43 bushels to each inhabitant. 
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22; Hungary, 20|; Germany, 14J; Denmark, 4^. This plant is a spe- 
cies of cabbage, raised for its seed, from which a kind of lamp-oil is ex- 
pressed. The largest proportion of hemp is raised in Hungary, amount- 
ing to 61 pounds per capita; Germany averages 50 ; Finland, 43J ; France, 
32^ 5 Sweden, 20f ; Roumania, I2f ; Belgium, 8|. In flax Ireland takes 
the lead, producing 13.9 pounds per capita; Belgium, 10.14; Holland, 7J; 
France, 3, &c. France is the great sugar-beet country of Europe, her 
crops averaging 531 pounds per capita; next Holland, 260 pounds; Bel- 
gium, 233 pounds; Hungary, 88§ ; Germany, 74.3. Of hops, Germany and 



than 2, &c. Tobacco-culture is limited in Europe, yet Hungary produces 
5 pounds per capita^ and Germany 4^ ; smaller products are noted in 
Denmark, Sweden, Finland, Holland, Belgium, France, and Eoumania. 
Yeelb of €R0PS.— The following tables present the retoms of agri- 



Great Britain each average 




pounds per capita ; France less 



cultural production in Eoiope: 



V 



Aggregate yield of cereaU, 



to 



Conn tries. 



Great Britain..... 

Ireland 

Denmark 

Norway 

Sweden 

Bnssia 

Finland , 

Austria 

Hungary 

Switzerland 

Prussia 

Bavaria 

Saxony 

Wurtemberg 

Baden 

Hesso-Darmstadt . 

Saze-Weimar 

Saxe-Altenburg... 

HoUand 

Belginm 

France 

Portugal 

Spain 

Italy 

Greece 

Tnrkcy 

Servia 

Roumania 



"Wheat and spelt. 



Year of the 
inquiry. 



Bvthds, 
"3,"87i,'632 



2, 455, 429 
221, 714, 919 
53, 922 
35,945.699 



2, 145, 528 
73, 731, 406 
21, 626,587 



7, 274, 135 
4, 347, 248 
278, 138 
792, 611 
425, 019 
5, 238, 650 
24, 68B, 369 
237, 998, 066 
5, 684, 696 
117, 563, 372 
107, 381, 080 
4.102, 894 
4(J7867,200 
4, 080, 720 



Average 
year. 



Bushels. 
104, 572, 354 



2, 743, 557 
276, 535 



87, 978 



69,741,730 



5, 338, 707 
21, 449, 672 
4, 630, 765 
4, 714, 889 
086, 929 
408, 672 
5, 318, 798 
23,991,263 
295, 654, 462 
8,171,749 



33, 787, 161 



Maalin. 



Tear of the 
inquiry. 



Bushels. 



709, 526 
658, 416 
193, 660 



2,034,383 
17, 843, 360 



Average 
year. 



Bushels. 



10,172.028 



778, 362 
805, 992 
266, 567 



2, 034, 383 
21.998.669 



Rye. 



Tear of the 
inquiry. 



Bushels. 
178," 510 



15, 985, 926 
616, 954, 569 
9, 024, 840 
74, 407, 423 



8, 684, 680 
173, 485, 733 
24, 550. 562 



1, 635, 485 
1, 263, 478 
2, 259, 660 
1, 757, 136 
1, 175, 846 
8, 137, 443 

13, 367, 392 

58, 971, 844 
6, 240, 450 

25, 511, 775 
8, 740, 887 
123, 009 

10, 216, 800 
510. 840 



Average 
year. 



Bushels. 
1, 779, 426 



9, 143, 698 
826, 624 



11, 431, 464 
'65,'272,'26i" 



12, 274, 827 
1, 855, 870 
1, 752, 181 
3, 130, 050 
1, 661, 899 
1, 175, 846 
9, 368,221 
18, 123, 888 
74, 667, 825 
8,396.595 



5.887,204 



Barley. 



Tear of the 
inquiry. 



Bushels. 
""8,"3e5,"i54 



12, 574, 379 
124, 255, 047 
4, 994, 880 
46, 234, 017 



1, 430, 352 
86, 742, 609 
17, 501, 814 



5, 358, 653 
3, 343, 164 
3, 179, 908 
1, 989, 665 
886, 818 
4, 699, 546 
3,565,090 

53, 163, 763 
1, 985, 663 

58, 471, 962 

13, 321, 218 
2, 059, 506 

25, 542, 000 
3, 065, 040 



Average 
year. 



W 

Bushels. ^ 

91, 513, 013 ^ 

' 17," 276," 495 ^ 

3, 731, 970 J 

; : : : : : : 3 

6, 212, 382 ^ 

"33," 405,' 519 g 

"5,' 811,' 012 ^ 

5, 883, 478 ^ 

4, 134, 966 M 

3, 622, 130 2 

1, 567, 200 3 

836, 143 S 

4, 781, 600 W 

3, 787, 910 ^ 

57,452,339 2 

2, 839, 498 ^ 

:::::::::::: g 

"'io,'094,'345 c3 

s 



1 



Aggregate yield of cfrcal«— Contmned. 



Countrie 


Oatfl. 


Maize. 


Backwheat. 


Millet and small grains. 


Tear of the 
inquiry. 


Average 
year. 


Tear of the 
inquiry. 


Average 
year. 


Tear of the 
inquiry. 


Average 
year. 

: '. 


Tear of the 
inquiry. 


Average 
year. 


- 




Bushels. 
123, 248, 640 


JBushels. 


Bushels. 


Bushels. 


Bushels. 


Bushels. 


Bushels. 




57, 058, 502 


27, 564, 583 
9, 633, 196 








622,456 




2, 592, 116 
1, 844, 700 
















31,945,516 
590, 746, 010 
4,852,980 
91, 486, 937 






9,754 




4, 782, 467 
106, 075, 292 
141, 900 
1, 859, 711 
















5, 006, 232 






18, 831 
e, 151, 925 


18,831 


141, 900 




11, 416, 496 






41, 374, 609 


76, 105, 136 


1, 304, 175 


3, 359, 905 




5, 212, 736 
227, 434, 922 
25, 897, 914 




























48,823 




49, 744 




136, 309 






3, 969. 845 
9, 565, 541 
3,339 191 

aj 8121 481 

1, 904, 156 
1,862,012 
11,307,622 
24, 124, 478 

ino Knn eutt% 
XWf 2d9 

544,624 




295, 223 
6, 769 
27, 585 
24,225 






9, 269, 232 
3 188, 777 
2,' 729, 146 
2, 538, 874 
1, 903, 390 
11 116 821 
2l|777|248 
192, 677, 482 
568,449 


81, 513 
162,617 
8,168 


99,234 
164,320 
90,921 


5,866 
24 180 
22,451 


1, 144 
572, 720 
28, 789 


1, 320 
398, 909 
19, 054 






















2, 722, 051 
1, 064i 568 

OT KOI tAK 


3,199, 944 
1, 320, 064 

on Ann 0 I Q 


















35, 310, 283 
15, 826, 946 
24,626,036 
51, 048, 408 

3, 242, 937 
30, 650, 400 

5, 108, 400 


nm Attn onn 
27, 462, 829 

11, 928, 983 


I, 7oD, 944 


1 OKn 911 
J., yovf oxx 














20, 428, 764 
1. 480, 244 
2, 043. 360 






200,028 
3, 065, 040 
610, 840 






263, 083 


















8, 449, 464 


108, 731, 613 


1, 021, 680 


227, 318 




7, 201, 822 













01 



Aggregate yield of farinaceom and indiMtrial wojpt. 



Countries. 


Pease, beani, JEto. 


Potatoes. 


Tobacco. 


Sngar-beetB. 


Hops. 


o* 

A 

c 

1 


i 

1 


1 

• 

ri 
U 

I 


i 

1 


1 

a 
• 

rl 
M 

i 

H 


i 

r 


3 
a* 

.a 
i 


t 


1 

.2 
« 

"8 
« 


J 1 

ca O 
© ng 






28, 098, 754 


Bvthtli. 


Bwhdt, 
66.293.361 


Pounds. 


Pound*. 




6,063 


Tons. 


Tons. 
56, 441 




354, 162 


loi Kna v\d 

OW, 












ion loa 
8, 605, 384 


ID, 04 1, 

4i 704. 176 




277 797 








585 O 


















1, 587, 911 


XI lat; IRQ. 
326, 906, 518 
7 180 140 
178! 429! 626 




*i 4U9| *ov 








Q fins S 


















7.095,000 




440, 948 








320 

GQ 




5, 617, 335 
















1, 746, 261 




126,520,764 


CM, X>aOf 4 i4 


ov, Oil, D<99 


742, 247 


686, 571 


664 


864 3 




17, 110, 125 
2, 942, 591 




569, 720, 471 
59, 778, 270 
























1Q Q42 4*15 








23, 857 § 




328, 680 


417304,494 












371, 789 


19, 850, 584 


977, 904 

51, 590,916 

0, 4(1, <600 


1, 223, 611 
47, 622, 386 


68, 408 
46, 136 
524 770 
ll' 023 
25 399 
i20i 541 
597, 562 
8, 536, 213 


114, 013 
39, 733 

420 448 
13* 229 
22, 229 

475, 766 

613, 666 
9, 598.989 


8, 102 
3, 924 
56 


8, 535 o 
3, 140 M 
55 




108, 979 


20, 433. 600 




379, 197 

01, 951 
3, 866, 298 
1, 473, 631 
12, 583, 996 


15, 251, 5C5 
7, 175, 173 

O, oov, 101 

50, 203, 594 
81, 233, 283 
341, 726, 216 




lOo, oUO 
79, 691 
3, 610,341 
1, 466, 744 
13, 755, 297 


2, 671, 353 
53, 309, 455 
60, 803, 441 
374, 216, 236 

3,785.041 














8, 122, 041 


7, 071, 483 


339 


242 M 
5, 414 

5,100 Q 

^ 






38, 036, 615 




5,537 












6, 356, 016 
29, 696, 734 
18,390 








































7. 095. 000 


380,393 

































Avemge yield per acre. 



ConDtrloi. 



Great Britaixi 

Zrelond 

Denmark 

Korway 

Sweden 

BuMla 

Finland 

Aoetria 

Hnngarr.... 

Biritzerland 

Pniesla 

BaToria 

Saxony 

WiLiiemberg 

Baden 

Hesse-Darmstadt . 

6axe- Weimar 

6axe-Altenburg. . . 

Holland 

Belgium 

Prance. 

Portugal 

Spain 

CFreeoe 

Konmania 



Wheat 
and 
spelt 



Su. 
'23" 



29. 9 



19.5 
23.3 



Maslin. 



Bu. 



Bu. 



Bye. 



B^^. 
ii.'s 



Bu. 
34.5 



14.9 

25. 1 



l^ley. 



Bu. 
36.3 



23.0 
30.2 



Oati. 



Bu. 
37.8 



Bu. 
45.9 



29.9 
38.6 



Gem. 



Bu. 



Mu. 



Bnck- 
irheat 



Bu. 



Bu. 

lie 



HiUet 
and small 
grain. 



Bu. 



Bu. 



32.1 
37.3 



beans, La. 



Bu. 



27.6 



Bu. 
31 



. 11.8 



16.1 
19.2 
19.5 



Potatoes. 



Bu. 

"m. 8 



116.9 



Bu. 
165.4 



137.8 
240.6 
126.3 



Tobacco. 



Lh8. 



Lbs. 



Sugar-beets, 



Tons. 



Tons. 
11.14 



Tons. 



Hops. 



Tons. 
0. 89 



0. 67 



10.9 
15.6 



17.8 



16.1 



13.8 
15.2 



17.5 



18. 
17.5 



22. 
14.5 



21,8 
19.8 



22.5 



14.2 



15. « 



17.1 



18. 
13.9 



18. 

io.'3 



11.5 

ia8 



11.5 



IS. 8 



18.4 



145.3 
84. 



201 
137. 8 



446 

'765 



4. 41 



0.17 



17.6 
*29.2 



*11.5 
15.8 
20.6 
14.9 
29.9 
24.3 
28.7 
13.8 
9.5 
16.1 
13.5 



27 

10.6 

16.9 

39.0 

17.2 

2&7 

24.8 

27.9 

17.1 

la 



17.2 
16.9 



14.5 
13.3 
19.5 



16.1 
16.3 



23.2 23.2 
14.4 



13.8 



16.2 
12.2 
15.5 
18.4 
26.4 
16.7 
18.7 
14.8 

6.9 

t. 

11.5 



26.3 
18.4 
16.9 
21.5 
20.7 
26.4 
19.2 
25.4 
15.8 
8.5 



S3 



33 

24,5 

27.1 

26.9 

29.3 

37.9 

42.5 

35.1 

20.8 

16.4 



33.9 
23.2 



24.3 
30. 1 
25.8 
52.8 
43.2 
33.4 
24.5 
19.2 



46.1 

29.7 
25.5 
31 

34.5 
51.7 
43.9 
42.5 
25.4 
18.4 



12.4 



IS 

15.8 



18.5 
21.9 
18.3 



22.5 
22.2 
20.3 



14.9 
16.3 
13.1 



17.2 
17.2 
18.6 
111 



14.9 
24.1 
32.3 



17.2 
16.1 
21.4 



S3 



19.5 



34.5 



16.9 
20.6 
16.1 
17.9 



18.4 
15.5 



16.7 
20.1 
16.5 



19.5 
24.9 
19.4 



15.7 



13. B 

16.1 
13.8 
17.2 
28.4 
24.6 
15.7 



19.2 



105.8 



13.8 

14.9 
27.9 
24.5 
17.2 



108.4 

i29."8 
126.3 
172.3 
152.2 
191.8 
117.5 



200.2 



1, 481 



0.54 H 



34.5 



11.5 



11.5 



19.5 



38.2 



28.7 



126.3 
45.9 



103.4 

172.' 3 
137.8 
161.6 
143.6 
128.4 
114.8 



1, 070 
2, 360 
1, 766 



1, 338 
2, 182 
1, 263 



1,913 



1,035 



1, 972 
1,177 
972 



6. 68 
8.30 

7. 43 

8. 92 
7.13 

12. 98 

13. 38 
13.60 



11.1 
7.13 
5- 45 
10. 70 
6.25 
13.00 
13. 80 
15. 33 



G. 67 
0.89 
0. 67 



0.71 
0.67 
0. 66 



0. 64 
6."6.3 



0. 46 
0.56 
0. 52 



229.7 



1.338 



• Only If heat. 
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Average quantity of seed iown per acre. 



CouLtriM. 



Denmark 

Norway 

Finland , 

Hungary 

BaTaria 

Saxony 

Saxe-weimar... 
SaxO'Altenbarg 

France 

Ronmania 



Bush, 
2.9 
3.2 
2.5 
1.4 
2.4 
2.4 
2.9 
2.6 
2.5 
S.9 



Bush. 



1.4 



2.4 



Bush, 
2.9 
2.4 
2.5 
1.4 
3.1 
3.2 
3.2 
2.3 
2.4 
2.9 



Bush. 
3.0 
4.4 
3.8 
1.7 
3.3 
3.2 
3.1 
3.0 
2.4 
3.4 



Bush. 
4.2 
6.8 
4.8 
2.2 
4.6 
5.6 
4.1 
4.0 
2.8 
3.4 



Bush. 



0.8 
0.3 



Bush. 
1.5 



0.7 
1.4 



1.1 
0.7 



Bush. 
3.6 
5.5 
5.7 
0.3 



0.5 
0.3 



Bush. 
3.2 
3.7 



1.6 
2.6 
3.2 
2.9 
2.6 
2.1 
0.6 



Bush, 
17.3 
85.6 
26.7 
10.6 



25.8 
17.2 
13.8 
14.1 
23.9 



Farm-animals. — The number of domestic animals in twenty-eight 
European states is given at 379,031,705, of which 31,573,663 are horses, 
4,136,031 asses and mules, 89,678,248 cattle, 194,026,236 sheep, 42,686,493 
swine, and 16,931,034 goats. The sheep surpass in number all other 
classes, amounting to 51.1 per cent, of the whole } cattle 23.7 per cent., 
swine 11.3 per cent., horses 8.3 per cent., goats 4.5 per cent., mules and 
asses 1.1 per cent. The proportion of horses is especially large in Eussia, 
amounting to 16.7 per cent, of the whole number of farm-animals in that 
country. In Finland the proportion is 10.6 per cent. The lowest ratio, 
1.5 per cent., is found in Portugal, and the next lowest, 1.8 per cent., in 
Spain. The last-named country has the largest proportion of mules and 
asses, amounting to 6.1 per cent, of the whole number of farm-animals; 
next stand Italy, 4.9; Portugal, 3.6; Greece, 3.3; France, 1.5. Of cat- 
tle, the largest proportion, 52.7 per ceut., is found in Bavaria ; next Wiir- 
temberg, 49.1 ; Saxony, 46.9; Switzerland, 44.7 ; Sweden, 44; Holland, 
43.4; German duchies, 42.4; Belgium, 42; gradually sinking to the 
minimum, 3.8, in Greece. Great Britain gives the most of her atten- 
tion to sheep, which constitute 73.5 per cent, of her farm-animals; in 
Spain the proportion is 60.2 ; in Eoumania, 59.1 ; in Hungary, 54.6 ; in 
, Prussia, 54; in Norway, 53.3; in France, 52.5; in Portugal, 52; the 
minimum, 14.9, is in Saxony. The German duchies have the largest 
proportion of swine, 23.7 per cent.; next Saxony, 22.4; Belgium, 21.4; 
Greece, 2. No goats are reported in the British isles or Denmark. In 
Greece they constitute 46.7 per cent, of the total live stock ; in Portugal, 
18 per cent. ; in Switzerland, 16.9 per cent. ; in Spain, 12.2 per cent. ; and 
60 on down to 2.4 per cent, in Eoumania. 

Taking all the states together, there are for each 1,000 inhabitants 112 
horses, 15 asses and mules, 318 cattle, 6,878 sheep, 151 swine, and 6 goats. 
Eussia, Denmark, Finland, and Hungary stand at the head of horse- 
owning states; Spain, of mules; Ireland, Denmark, Bavaria, Finland, 
Norway, and Wiirtemberg, of cattle ; Spain, Great Britain, Eoumania, 
Denmark, Hungary, and Norway, of sheep ; Hungary, Spain, Denmark, 
and the German duchies, of swine ; Greece stands at the head of the 
goat-owning states ; next, with a wide interval, comes Spain, and then 
Portugal. 

Belgium has the largest number of horses for her territory, being 
nearly equaled by Great Britain; Denmark, Holland, Hungary, Prussia, 
and Ireland following next in order. Spain has the largest number of 
mules; Great Britain the largest number of sheep, the German duchies 
and Belgium the largest number of swine, and Greece the largest number 
of goats. The proportions will be found in the tables below. 
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CoantrioB. 



Great Britain. 

Ireland 

Denmark 

Norway 

Sweden 

Russia 

Finland 

Austria 



Hungary 

Switzerland . . . 

Prnssia 

Bavaria 

Saxony 

Wiirtemberg 

Baden 

Hease-Darma'dt 
Saxe-Weimar 
Saze-Altenbnrg 
Holland... 
Belsium .. 
France — 
Portugal. . 

Spain 

Italy 

Greece.... 
Turkey... 
Somnania 



Horsea. 



2, 201, 100 
532, 100 
316, 570 
149, 167 
438, 090 

16, 160, 000 
251, 820 

1, 337, 023 
2, 158, 819 

105. 792 
2, 278, 721 
351, 639 
115, 792 
96, 970 
70, 220 
40,813 
13, 167 
8, 892 
253, 393 
283, 163 

2, 742, 708 

79, 716 
680, 373 
477, 906 

69, 787 



426,859 



Assoi. 



31,351 
30, 480 



8,774 
168 
86 
174 
149 
450 
26 
1 

3,466 
11, 849 
402, 168 " 
137, 950 
1, 298, 334 
498, 766 
61,051 



Mnlei. 



11, 625 
3, 266 



6.128 



934 
60 
26 
25 
21 
18 
6 
3 



303,775 
50,690 
1, 021,512 
S19, 456 
29,637 



Cattle.* 



6, 002, 100 
4, 142, 400 

1, 238, 898 
953, 036 

2, 026, 330 
22, 770, 000 

997, 960 

7, 425, 212 
5, 279, 193 

992, 895 

8, 612»15p 
3, 066, 263 

647, 972 
946,228 
660, 405 
284, 049 
112,296 
57,428 
1, 469, 937 
1, 242, 445 
11, 721. 459 
520, 474 
2, 967, 303 

3, 473, 934 
109, 904 



Cows. 



2, 253, 800 
1, 526, 500 
607, 513 
675, 006 
1, 265, 387 



3, 831, 136 
2, 052, 488 



€06 1. 842, 766 555, 060 



5, 057, 440 
1, 557, 286 
424,785 
460, 092 
376, 821 
169, 588 
59, 307 
34, 406 
908, 433 
738, 732 
5, 938, 818 
162,538 

1,374,'696 



Sheep. 



29, 495, 900 
4, 482, 000 
1, 842, 481 
1, 705, 394 
1, 636, 201 

46, 432, 000 
921, 745 
5, 026, 398 

15, 076, 997 
445, 400 

19, 624, 758 

1, 342, 190 
206, 833 
577, 290 
170, 556 
130, 410 
212, 874 

30, 771 
898, 715 
586, 097 
25, 035, 114 

2, 706, 777 
22, 468, 969 



1, 200, 000 



Swine. 



2, 519, 300 
1, 042, 244 
442, 421 
96, 166 
382, 811 
9, 800, 000 
190, 326 
2, 551, 473 
4, 443, 279 
304,191 
4, 278, 531 
872, 098 
301, 369 
267, 350 
371, 389 
133, 987 
78, 141 
37, 550 
611, 004 
632,301 
5, 755, 656 
776, 868 
4,351,736 
1,553,582 
55,776 



4, 786, 317 836, 944 194, 188 



Goata. 



290,985 
124, 673 
1, 700, 000 
30,639 
979, 104 
572, 951 
374, 481 
1, 477, 335 
193, 881 
105, 847 
38,305 
82,074 
78, 670 
40,289 
11,369 
146, 169 
197, 138 
1, 794,837 
936, 869 
4, 531, 228 
1,690, 478 
1,339,538 



* Including cows. 
FroporiWM of different Hndi of farm-^nimalt» 



ConntrlM. 



Great Britain 

Ireland 

Denmark 

Norway... 

Sweden 

BoBsia 

Finland 

Austria 

Hnngajy 

Switzerland 

Prossia 

Bavaria 

Saxony , 

Wiirtemberg 

German dncnies 

Holland 

Belgium ..j 

France 

Portugal 

^ain 

Italy 

Greece. 

Bonmania 

All the states 



Peret. 
5.2 
5.2 
8.2 
4.7 
9.5 
16.7 
10.6 
7.9 
7.8 
4,7 
6.3 
6.0 
8.2 
5.0 
5.1 
7.5 
9.6 
5.7 
1.5 
1.8 
3.2 
2.4 
5.4 



Per ct. 



.5 
1.5 
3.6 
6.1 
4.9 
3.3 



Per ct. 
15.0 
40.6 
32.3 
29.9 
44.0 
23.5 
41.7 
42.7 
19.2 
44.7 
23.8 
52.7 
46.9 
49.1 
42.4 
4.3.4 
42.0 
24.6 
10.0 

8.0 
23.4 

3.8 
22.7 



Perct. 
73.5 
44.0 
48.0 
53.3 
35.5 
47.9 
38.5 
28.9 
54.6 
20.0 
54.0 
23.0 
14.9 
30.0 
20.8 
26.6 
19.9 
52.5 
52.0 
60.2 
46.8 
41.8 
59.1 



Perct, 
6.3 
10.2 
11.5 
3.1 
8.3 
10.1 
7.9 
14.7 
16.1 
13.7 
11.8 
15.0 
22.4 
13.9 
23.7 
18.1 
21.4 
12.0 
14.9 
11.7 
10.4 
2.0 
10.4 



Per a. 



9.0 
2.7 
1.8 
1.3 
5.6 
2.1 
16.9 
4.1 
3.3 
7.6 
2.0 
8.0 
4.4 
6.6 
3.7 
18.0 
12.3 
11.3 
46.7 
2.4 



8.3 1.1 23.7 51.1 11.3 



4.5 
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Number of different Unda of famBMHOmah to eaoh 1,000 inkaUtants, 



CoiiBtrios. 



Groat Britain 

Ireland , 

Denmark , 

Norway , 

Sweden 

Bassia 

Finland 

Austria ^ 

Hongary 

Switzerland 

Pmssia 

Bavaria 

Saxony 

Wiirtembere , 

German duonies .... 

Holland 

Belgium 

France 

Forta£al 

Spain 

Italy 

Greece 

AUihA States. 



s I 



78 

100 
178 
85 
102 
225 
139 
67 
139 
40 
92 
72 
45 
53 
49 
68 
54 
76 
20 
42 
18 
48 
95 



19 
47 
143 
27 
64 
3 



I 



224 

776 
694 
541 
471 
317 
545 
364 
340 
372 
331 
632 
253 
520 
406 
395 
236 
325 
130 
182 
130 
75 
409 



« 
g 

1,118 
840 

1,032 
967 
381 
647 
503 
246 
972 
167 
796 
277 

ei 

317 
199 
242 
112 
694 
676 

1,384 
261 
818 

1,064 



112 15 



318 687 



Number of each ckua of animaU per square IciUmeter, ** 



Conn tries. 



Horses. 



Moles. 



Cattle. 



Sheep. 



Swine. 



Great Britain... 

Ireland 

Denmark 

Norway 

Sweden 

Rnssia 

Finland. ...... .. 

Austria 

Hnngai7 

Switzerland..... 

Prassia 

Bavaria 

Saxony ^. 

Wiirtemberg 

German dncnies 

Holland 

Belgium 

France 

Portugal 

Spain 

Italy 

Greece 

Boumania 



9.1 

6.3 

as 

0.5 
1.0 
3.1 
0.7 
4.5 
6.6 
2.5 
6.5 
3.4 
7.7 
4.9 
4.6 
7.7 
9.6 
5.1 
0.9 
1.1 
1.3 
1.4 
3.5 



0.1 
0.1 



0.1 
0.4 
1.3 
2.0 
4.5 
2.4 
2.0 
0.2 



25.7 
49.2 
32.4 
3.0 
4.5 
4.4 
2.6 
24.7 
16.3 
24.0 
24.5 
39.1 
43.1 

4a7 

38.9 
44.7 
42.2 
22.1 
5.7 
5.8 
11.8 
2.3 
15.2 

9.5 



125.5 
53.2 
47.1 
5.3 
3.5 
9.0 
2.4 

ia7 

46. j> 

ia7 

66.5 
17.1 
13.8 
29.7 
19.0 
27.3 
19.9 
47.3 
29.7 
44.3 
22.6 
25.2 
39.5 

"20!? 



10.8 
12.4 
11.7 
0.3 
0.8 
1.9 
0.5 
8.4 
13.7 
7.3 
12.3 
ILl 
S0.1 
13.7 
21.7 
18.6 
2L4 
10.9 

a4 
a 6 
5.2 

L2 
7.0 

4.5 



* 2.69 squitre kilometers make one square mile. 
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RELATIONS WITH SOUTH AMERICA. 

This country has yet had little intercourse with sister republics of 
South America. It seems strange that countries so sparsely settled and 
so rich in agricultural resources should obtain any portion of their bread- 
stuffs from nations thousands of miles away. As they become settled 
in the future, we cannot expect to furnish their bread-supply, but there 
always will be peculiar products of our agriculture, and extended prod- 
ucts or manufactures, which might be profitably exchanged for such of 
their tropical products as we cannot produce. The balance of trade is 
already fearfully against us. It must eventually furnish a proiitable out- 
let to the goods of our agricultural-implement makers, which trade should 
be cultivated assiduously. With this view, it is deemed desirable to 
present some fragmentary glimpses of the agricultural status of these 
countries, and especially the trade relations between us, particularly the 
exchanges of agricultural products. 

BRAZIL. 

The trade of Brazil, so far as this country is concerned, is quite too 
one-sided. Secretary Fish, in his last report on commercial relations 
with foreign countries, says that in 1875 Brazil sent to this country pro- 
ductions exceeding $42,000,000 in value, and received about one-sixth of 
that amount. The total value, as offtciallj reported, of our exports to 
Brazil in 1876 was $7,253,218. 

The following are the main items of this export: 



Breadstnffs of all kinds $3, 940, 398 

Lard, 4,486,402 ponnds 743, 073 

Cotton manufactures 585,299 

Iron and its manafaotnres.. 377,551 

Wood and mannfactoreB of 282,817 

Drags, chemicals, and medicines - 152,847 

Steel and its manufactures 80, 644 

Paintings and engravings.. 72,755 

Books and publications...... 58, 845 

Paper and stationery 51, 203 

Other exports 907,866 



Total 7,253,218 



Of these minor exiwrts there were of agricultural implements, $8,211 ; 
living animals, $3,823; fruits, $8,329; bacon and hams, beef, butter, 
and cheese amounting to $7,093. 

Coflee, the great staple production of Brazil, is largely consumed in 
the United States, and is steadily increasing in quantity produced. 
The amount received in 1873 from Brazil was $30,861,906 ; in 1874 it 
amounted to $37,342,692, and in 1875 to $35,099,274. This exportation 
is entirely from the ports of Rio de Janeiro and Santos. Total quan- 
tity in 1875 was over $229,701,637. The chief article imported from 
the United States is flour. The annual exports to the United States 
amount to more than $42,600,000, (nearly $44,000,000 in 1875,) while 
the imports do not iexceed $7,500,000. Sugar, coffee, cocoa, and 
wood, in the list of 1875, figure up nearly $40,000,000, while the 
a^cultural imports from the United States are comparatively in- 
significant. The want of sufficient facilities for cheap and rapid 
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triansportation keep the United States far behind Great Britain in the 
Brazilian trade. The cotton-trade amounts to $40,800,000, which goes 
entirely to Europe, Great Britain getting the lion^s share. 
The trade of 1875 was distributed, by ports of entry, as follows : 



Portt. 


Import B. 


Exports. 




$793, 641 95 
33,350 00 
94, 000 00 


1587, 147 94 






23,230 51 
112,000 00 
2, 782, 452 66 
2, 374, 464 55 
35,086,166 00 






300, 000 00 
873, 500 00 
5, 200, 000 00 










200,000 00 


1,631,204 00 





The quantities and market values of several products of the rural 
industry of the United States, imported into Bio Janeiro last year, 
were: 



Flour, 317,410 barrels $2,793,208 

Kerosene. 110,285 cases 463,197 

Spirits of turpentine, 2,600 cases 26, 000 

Rosin, 3,845 barrels 14, 611 

Pitch-pine, 7,943,000 feet 364,170 

White pine, 4,674,000 feet 222, 600 

Lard, 85,705 kegs 784, 160 



Total 4,667,945 



ARGENTINE BEPUBLIC. 

The agriculture of the Argentine Bepublic is not prosperous. With a 
rich soil, almost entirely unoccupied, the importation of wheat, eggs, 
butter, and cheese increases. The wild state of the country, the inse- 
curity of life and property, the contempt of the native for tiUage of the 
soil, leaves little to rural enterprise beyond the breeding of cattle. 
Foreigners are the only tillers of the soil. The following table of im- 
ports illustrates this strange and unfortunate condition of affairs: 



▲itiolM. 


1873. 


1874. 


1875. 




1,044,929 
1,013,822 


2, 550, 405 
7, 450, 781 
60,685 
131, 886 
65, 674 
713, 703 
758, 454 
2,148 


4,887,451 
10,922,739 
60,675 
265^081 
^6,000 




115, 549 
11, 796 








655,072 
5,831 


1, 031, 731 
24, 188 


The farm-products exported are mainly corn and hay ; but corn-meal, 
requiring mills and millers, is imported. The quantity sent out is as 
follows : 




1873. 


1874. 


1875. 




1.653,101 
1,876,248 


3,862,489 
2,241,362 


222,616 
3, 551,560 







A plague of locusts has of late years devastated portions of the 
interior provinces. While the subtropical forests of the entire eastern 
slope of the Cordilleras of the Andes exhibit wonderful arboreal re- 
sources, the present inhabitants of that region make little use of them, 
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even importing the comyionest furniture from the United States or 
Europe. Consul E. L. Baker gives the following statement of value of 
imports of wood and its products : 



Kinds. 


1870. 


1871, 


1872. 


1873. 


1874. 


1875. 




$1, C75, 193 


$1, 240, 591 


$1, 693, 090 


$2, 941, 301 


$2,008,757 
17, 988 
48, 171 
46,621 
58,309 
752,268 


$1, 267, 486 
17, 271 
87, 771 
67,122 
86,066 
546, 25S 




53, 244 


42, 518 


20, 067 


137,274 




55,504 
563, 760 


55, 693 
363, 601 


112, 580 
515, 865 


230, 769 
948,201 


Of this amount the United States furnished as follows : 


Kinds. 


1870. 


1871. 


1872. 


1873. 


1874. 


1875. 


Xamber for bnildiog. 

Lmnber for cabinet- work 


U, 482, 542 
15, 945 


1996, 275 
19, 671 


$1, 518, 054 
6, 437 


$2, 769, 059 
97,311 


$1, 907, 175 
23, 901 
],858 
15, 075 
26, 976 
214, 418 


$1,092, 618 
30, 031 
3, 714 
22,227 
41, 110 
126,873 














21, 160 
126,900 


6,941 
71, 113 


28,468 
125, 027 


43,822 
274, 299 



The native woods most used are Quebracho Colorado^ very hard and 
brittle, the word meaning break-ax, worth in Eosario $120 per 1,000 
feet ; Quebracho bianco^ less hard, ijsed for cart-wheels and boat-build- 
ing 5 Algarroba, softer and lighjter, worth $100; cedars from the mount- 
ain districts, $125. Foreign lumber has supplanted the use of native 
woods for building purposes as far as Cordova, after paying $22 ocean 
freight, $6 import duty, and $10 railway freight, besides profits of im- 
porter. The extension of railways into the interior is cheapening trans- 
portation, and may idtimately reduce the price of lumber. There are no 
portable saw-mills for cutting lumber. The exportation of lumber should 
be a profitable business. 

Lumber is beginning to be a prosperous industry among the forests of 
the Grand Chaco, bordering on the Parana Kiver, and cargoes have been 
sent to English and French ports. 

The provinces of Tucuman, Salta, Jujuy, and Corrientes are well 
adapted to the production of sugar, cotton, rice, and tobacco, which are 
already the bases of flourishing industries, and the olive is suited to all 
except the more southern locations. The climate of Tucuman is said to 
be similar to that of Louisiana, and cane will reproduce itself for fifteen 
or twenty years after planting. There are now forty-two sugar estab- 
lishments in that province, with an aggregate capital of upward of 
$250,000. It is 1,000 mUes in the interior, and is now in railroad com-- 
munication with Buenos Ayres. Experiments in coffee-growing there 
are also very promising. 

Consul Baker reports a popular estimate of 20 bushels as the average 
yield of wheat. Some Europeans are credited with obtaining 25 to 27 
bushels. The yield of oats is said to be good, but maize and potatoes 
are inferior to the growth of the United States. Alfalfa is the great 
hay-producer, affording three or four crops each season. Dried and 
baled, the surplus finds a ready market in Brazilian ports. It sells for 
about $15 per ton. 

Immigration is fosterjed, and is very active of late, so that Buenos 
Ayres is becoming rather cosmopolitan than Argentine. It is almost 
18 A 
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entirely from Southern Eorope, Italians largely, Frenoh, Bpani«hy and 

Swiss; nearly all Catholics. Abont three in a thousand of the foreign- 
ers in the interior are from the United States ; some intend to settle 
there, others to get cheap land in a mild climate and get rich and return. 
They are generally intelligent, energetic, and independent. They gen- 
erally find the climate agreeable, with an average temperature of 6S^ 
F. Less mortality is reported among foreigners than natives, on ac- 
count of better habits. 

Consul T. B. Wood, at Eosario, says of stock-raising in his district, 
that it is conducted in the style of three hundred years ago, except that 
very recently importations of fine foreign stock have been made — horses, 
cattle, sheep, and Angora goats. Primitive practices prevail: a horse- 
cart has no shafts, but a stout short neap, the end of which is tied with 
rawhide to a ring on one side of the girth. The saddle consists of a 
broad girth, with two large rings, two huge pads to protect the back of 
the horse, and several layers of leather, sheep-skins, &c. — a seat by day 
ard a bed by night. This style of saddle, to the value of $160,000, has 
been exported from Eosario in a year. The ox-yoke is a simple bar of 
wood lashed to the horns. So absorbing is this industry that 75 per 
cent, of the exports of this place are made up of hides, hair, skins, 
leather, hide-cuttings, horns, bones, bone-ash, and tallow. Prices of 
milch-cows are $10 to $15; working-oxen, $20 to $25; beeves, $10 to 
$18; workiog-mules, $20 to $35; working-horses, $10 to $25; sheep, $1 
to $1.50; goats, $1 to $1.30. 

Mr. Wood reports further of the agriculture of this district : 

Fruits of all kinds are retailed by coant. Thus, strawberries seU for 5 to 15 cents 
per dozen. Cherries are dearer; grapes cheaper. Other small fruits are unknown, 
saye as imported from Europe in glass bottles. Peaches thrive all over the country. 
Some of the estancias have orchards on them that seem like small forests, yet there is 
no exportation of the fruit, and in the retail market they sell for 75 cents to $1 per 
hundred, in the height of their season, and at all other times are cheaper, as imported 
from the United States in cans, than as offered in the markets. 

Tomatoes, though indigenous in this country, are almost always cheaper in imported 
cans than in the markets. 

Though the consumption of bread in the country is relatively very small, yet it is 
only within the last five years that this consular district has produced wheat enough 
for its own demands. The profitable exportation of the small surplus has given a 
stimulus to wheat-growing, so that at present it outvalues all other crops combined. 
But this is not strange, consideriug that little or no grain is fed to animals, so that the 
production of other crops has but little stimulus. The wheat crop of 1874 in this prov- 
ince was reckoned at $2,500,000. In prices it varies from $2 to $4 per hundred pounds. 

Com is beginning to receive an impulse from its successful exportation to the adja- 
cent countries and to Europe. It ranges in price from $1 to $2 per hundred pounds. 

The native mode of cultivation is very primitive. Ditches and hedges serve to fence 
in the small fields. The plow most used consists of a heavy block of hard wood that 
runs in the ground, pointed off so as to serve as a share, and a loug beam mortised 
obliquely into this at one end, and tied at the other end to the rudo ox-yoke. A short 
upright handle arising from the share-block is used to steady it in the ground or lift it 
out. 

Thrashing is accomplished by the tramping of animals, and winnowing by means of 
the wind. The transportation most usually is in rude one-horse carts, with large 
wheels, and hitched as before described, or in ox- carts that are still ruder, with still 
larger wheels, and some of which are made entirely of wood and rawhide, without a 
^article of iron. Tires of hide answer surprisingly well in a country like this, whose 
soil is entirely destitute of stones or gritty sand, and they have the advantage of 
shrinking and swelling with the wood-work by the absence or presence of moisture. 

UNITED STATES OP COLOMBIA. 

This tropical country lies on the equator, and includes an area of 
455,673 square miles. It has a population of less than seven to the 
square mile, about three millions in all. Scarcely a tenth of the surface 
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is nnder cnltivation. As the altitude rises to the regions of perpetual 
snow on the snmmit of the Andes, the temperature varies from intense 
tropical heats to delightful coolness. The immense plain of Bogota, 37 
by 68 miles in extent and 8,700 feet high, has a mean and compara- 
tively unvarying temperature of 67° F, The soil is of sandstone 
origin, and quite productive. The people are divided into seven 
classes : Gachvpines, or people bom in Europe ; Creoles^ descendants of 
Europeans ; Mestizos, descendants of whites and Indians ; Mulattoes, 
from whites and negroes ; Indians, copper-colored natives, and Afric<m 
negroes. The lower classes of the interior are Indians or Mestizos, who 
are ignorant and superstitious, docile and kind, mildly vicious, but 
not disorderly or dangerous. The chief industries of these people are 
agriculture, cattle-raising, and mining. The processes of agriculture 
are rude j there is no attempt at rotation of crops ; farm-machinery is 
very rough and primitive ; wooden plows of the old Eoman pattern are 
used for scratching the surface of the soil. Yet, owing to almost inex- 
haustible fertility of the soil, crops are abundant for home consumption. 
Cattle-breeding is somewhat improved by the introduction of foreign 
stock on the table-lands of the Andes. Swine are scarce, and of very 
poor appearance. Coffee is demanding some attention in States of 
Santander and Oundinamarca, where the product has reached 12,900,000 
pounds of quite good quality. Tobacco is also grown, not of superior 
quality, but salable in Europe for the manufacture of spurious Havana 
cigars. Cacao, cotton, and indigo are also grown, but not extensively 
or for exportation. 

Of the total exports from the republic in year ending May 31, 1874, 
valued at $10,189,852, the agricultural exports were: coflFee, $976,353^ 
cotton, $249,048, and tobacco, $2,360,883 5 in all, $3,585,284. Better 
means of cheap and rapid transportation are one important need to stim- 
ulate an increased attention to this industry. The principal agricultural 
shipments during the year ending September 30, 1875, at the port of 
Panama were : 



Artloles. 


BeoeiptB. 


BhlpmentB. 


Value. 


Whence. 


Vh1u«. 


Whither. 


Sugar 


$100, 000 

1, 400. 000 
1, 100, 000 

75,000 

40, 000 

50, 000 

2, 765, 000 


Mexico and Central America . 
South and Central America 

and Mexico. 
TTnited States and Chili .. . 

Colombia, South and Central 

America. 
Colombia, Central America, 

and Cuba. 


1100, 000 

1, *400, 000 
1, 100, 000 

75,000 

40, 000 

50, 000 

2, 765, 000 
r 


United States, Mexico, aiid 

Europe. 
United Statea and Europe. 
United States and Europe. 

Colombia, South and Central 

America and Mexico. 
Consumed on the isthmus. 

United States, Enj;land, and 
Germany. 



Total amount of goods entered and cleared, $13,443,000. 
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The total foreign commerce of 1875 is thus reported : 



CoontriM. 


1874. 


1875. 


Imports. 


Exports. 


Imports. 


Exports. 




$4, 956, 381 

1, 906, 870 
606. 644 
676, 442 

2, 872, 507 


$3, 343, 993 
1, 674, 674 

1, 556, -506, 

2, 635, 769 
478, 710 


$2, 964, 976 . 
2, 056, 325 
767, 473 
e02, 783 
547, 471 


$3, 351, 821 
1, 511, 212 
1, 469, 973 
3, 132, 530 
488, 492 








All otheM i 


Total 


11, 218, 844 


10, 189, 852 


6^949, 028 


9, 984, 028 





The chief articles imported were cloths, food-products, salt, wines and 
liquors, and metal manufactures ; the exports were mainly gold and sil- 
ver dust and bars, tobacco, cinchona bark, vegetable ivory, and fine 
woods, these articles comprising seven-tenths of the exports. 

The principal items of domestic exports from the United States of 
North America to the United States of Colombia were as follows : 

Valne. 

Total exports $3, 946,442 

Agricultural implements 59, 550 

Beer and wine _ 1, 496 

Billiard tables and apparatus 19, 851 

Blacking , 1,512 

BookSi pamphlets, maps, &c 43, 727 

Breadstuffs and bread: bread and biscuit, 200,960 poutids; flour, 44^275 

barrels 312,688 

Brooms and brushes of all kinds 1, 153 

Candles, tallow and other, 141,978 pounds 26^806 

Carriages, carts, and parts of 36, 712 

Clocks 19, 685 

Coal of all kinds, 23,679 tons 1 . . 104, 292 

Copper and manufactures of 1, 033 

Cordage, rope, aad twine of all kinds, 105,149 pounds 16, 859 

Cotton and manufactures of 103, 347 

Drugs, chemicals, and medicines not otherwise specified 278, 931 

Earthen and stone ware and fanc7 articles - 5, 882 

Fruit.-.. 24,775 

Glass and glass ware 35, 839 

Grold and silver and manufactures of ' 60, 885 

Hay, 103 tons 2, 226 

Hemp and manufactures of.... 4,015 

Hops, 9,629 pounds ! 1, 052 

Ice, 2,854 tons 7,561 

India rubber and gutta-percha, manufactures of 10, 902 

Iron and manufactures of 407, 419 

Steel and manufactures of 274, 195 

Junk and oakum 4, 278 

Lamps 5,457 

Leather and manufactures of 24, 731 

Lime ^ 1,250 

Marble and stone 6, 674 

Matches 65,516 

Mathematical, philosophical, and optical instruments 3, 280 

Musical instruments 11,556 

Naval stores 1,991 

Oils— mineral, refined 53, 960 

Animal' oils 3,659 

Vegetable oUs 1.032 

Ordnance stores. 203,392 

Paints and painters' colors 22, 038 

Paintings and engravings, paper and stationery 72, 113 

?erfum©iy 12,418 
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PrintiDg presses andtype $5, 315 

Provisions, lard, 4,68^55 pounds 874, 300 

Qnicksilver, 18,738 pounds • 11,840 

Rice and salt 9, 392 

Scales and balances 2, €26 

Sewing-machines 90, 227 

Soap, pounds 139,480 

Spirits from grain 12, 390 

Sugar and molasses 119, 292 

Tallow 3,355 

Tin 1,235 

Tobacco and manufactures of, leaf, 76,712 pounds 128, 306 

Trunks and valises 10,335 

Watches, wax, and wearing-apparel 22,289 

Wood and manufactures of 147, 958 

All manufactured articles not enumerated 6, 052 



URUGUAY. 

Our exports to Uruguay in 1876 amounted to $1,126,123. While we 
impot't seven-eighths of -all the sugar used in this country, our largest 
export-product to Uruguay is refined sugar, amounting to $490,434. 
Wheat is next in value. The list is mainly as follows : 



YUat. 

Total exports to Uruguay $1, 126, 123 

Agricultural implements 32, 796 

Homed cattle .i... 

Bread and biscuit, 4,269 pounds 265 

Wheat, 444 bushels 733 

Other small grain : 89 

Wheat flour, 17,160 barrels 126, 240. 

Books, maps, &c 1, 552 

Brooms and brushes of all kinds 100 

Carriages, railroad-cars, and clocks 1,964 

Coal of aU kinds, 396 tons 2, 638 

Cotton and manufactures of 29, 227 

Drugs, chemicals, and medicines 19, 925 

Fruits>of all kinds . : 845 

All manufactures of iron 9, 336 

All manufactures of steel 31, 173 

Lamps 3,194 

Naval stores 14, 275 

Mineral oils, 379,775 gaUons 73, 818 

Ordnance stores 11,200 

Perfumery 12,624 

Provisions 74, 737 

Spirits of turpentine, 13,710 gallons 6,203 

Starch, 1,432,374 pounds 68, 160 

Sugar, refined, 4,498,277 pounds : 490, 434 

Molasses, 234 gallons 317 

Tobacco and manufactures of, leaf, 146,532 pounds 33,590 

Varnish 1,617 

Wood and mannfactures of 75, 139 



CUJLLL 

Effort is made by the Chilian government to induce immigration, but 
results are not very apparent. Consul Williamson, at Valparaiso, deems 
Chili the most desirable country for emigrants of any in South America, 
particularly as regards climate ; yet warns his countrymen not to emi- 
grate there, on account of the insecurity of life and property and the 
notorious immunity from punishment enjoyed by criminals. The induce- 
ments offered are as follows : A. free passage to their lands in the prov- 
inces of y aldivia and Osorno ; 125 acres of land for the head of the family, 
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and 40 acres additional for each child; a house built for him, two oxen, 
one milch-cow, and the necessary agricultural implements. After a certain 
number of years a clear title is given him to the land on payment of 
$1.25 per acre and the value of the goods advanced. Yet few are report- 
ed as having settled on the societies' lands. Improved methods and 
results in agriculture by these and all available means are much needed. 

The shipments to the United States from the port of Valparaiso for 
the year ending September 30, 1876, were : 



Nitrate of soda $602,834 22 

SheeiVs wool 243, 677 01 

Goat-9kiii8 27,351 65 

Coal 16, 147 02 

Walnuts 8,183 42 

8, 985 06 



Hides $2, 242 39 

Straw hats 1,537 00 

Quicksilver-flasks 1,151 06 

Quallar bark 1, 050 22 

Chinchilla skins 960 37 

Miscellaneous 185 06 



Total 914.305 08 



PERU. 

Very little progresses made in agriculture in this country, the inhab- 
itants having little inclination to give it their attention and labor. The 
agricultural productions exported are very inconsiderable in amount, as 
the few figures below would intimate, representing the trade in them with 
the United States in 1875: Cacao, $129.71; wool, $1,295.94; raisins, 
$32.69; tea, $2,743.78; sugar, $418.22; total, $4,620.34. The cotton of 
Peru is sold in Great Britain. The total general exports to the United 
States from Oallao in 1875 were $876,718.89 for the year ending Septem- 
ber. 

, The great articles of export are guano, of which that sent to the 
United States in 1875 amounted in value to $468,951, and nitrate of soda, 
which came to the United States to amount of $764,736. 

Scarcity of labor prevents the extension of the culture of cotton and 
sugar. It Is estimated' that at no distant day the export of guano from 
Peru must cease. The new deposits are of inferior quality. The trade 
in nitrate of soda is making great extensions. 
Our principal domestic exports to Peru were, last year, as follows: 



Value. 

Total value $1,176,922 

A^culturalimplements 4,195 

Blacking 2,082 

Bread and breadatuffs : flour, 11,329 barrels 84, 041 

Brooms and brushes 3, 565 

Candles 1,388 

Carriages, carts, railroad-cars, and clocks 94, 445 

Cordage: rope and twine 25,005 

Cotton aud manufactures of 67, 772 

Fruits 2,022 

Gas-fixtures , 2, 783 

Gold and silver, and manufactures of 175, 200 

Hemp and manufactures of 6, 073 

Iron and manufactures of 84, 352 

Steel and manufactures of 7, 219 

J unk and oakum 2, 295 

Lamps 3,866 

LeatKer and manufactures of 3,753 

Musical instruments , 3,720 

Naval stores 1, 982 

Mineral oils, refined 46, 735 

Animal oils 3, 548 

Paintings, engravings, paper, and stationery 2,072 

Perfumery 31,793 

Provitionji 117, 874 
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Value 

Quicksilver, 141,166 pounds 83, 774 

Scales and balances $4,931 

Sewing-machines 5, 210 

Spirits of turpentine 1, 241 

Tallow.- 4,143 

Tobacco and manufactures of 29, 572 

Trunks and valises 1, 840 

Wearing-apparel 43, 389 

Wood and manufactures of 215,i276 

VENEZUELA. 

The total exports to the United States during the year ending Sep- 
tember 30, 1875 were— 

From port of Maracaibo $3, 227, 975 53 

From port of Puerto Cabell o 1, 332, 952 38 

4,560,927 91 

This is a decrease, compared with 1874, of $1,937,940.66. 
The agricultural exports to the United States the same year appear 
in the following statements : 

Coffee, from Maracaibo $3, 113, 027 23 

from Puerto Cabello 958,530 8S 

$4, 071, 558 05 

Cacao, from Maracaibo 33, 561 99 

Cotton, from Puerto Cabello 22,073 66 

Sugar, from Maracaibo $13,030 29 

from Puerto Cabello 30, 982 78 

44,013 07 

Wool, from Maracaibo 1, 304 96 

from Puerto Cabello 190 51 

1, 495 47 

Total 4,172,702 23 

The principal articles of domestic exports to Venezuela for the year 
ending June 30, 1876, were: 

, Yslue. 
Total export 53,424,278 

Agricultural implements 710 

Animals, living 6, 128 

Beer, ale, porter, cider, and wine 12, 906 

Bells and billiard tables and apparatus 4, 309 

Books, pamphlets, maps, &c 6, 755 

Breadstuffs : flour, 107,818 barrels ; corn, 46,377 bushels 788, 696 

Brooms and brushes of all kinds 6, 213 

Candles, tallow, and other, 199,431 pounds 28, 665 

Carriages, and parts of 45, 544 

Clocks 3,784 

Coal of all kinds 2, 218 

Copper and manufactures of 6, 909 

Cordage: rope and twine of aU kinds, 577,551 pounds 65, 846 

Cotton : and manufactures of 126, 95(f 

Drugs, chemicals, and medicines 110,825 

Earthen and stone ware and fancy articles 8, 094 

Fruits : apples, green, 1,582 bushels 10, 028 

Gas-fixtures and glass ware 6, 811 

Gold and silver and manufactures of 616, 387 

Hemp and manufactures of, and hops, 2,440 pounds 5, 581 

Ice, (690 tons,) 2,422 

India rubber and gutta-i)ercha 1, 564 

Iron and manufactures of 204, 553 

Steel and manufactures of ^ 54, 023 

Junk and oakum 2,552 
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Value. 

Lamps $7', 565 

Leather and manufactures of 13, 190 

Lime and cement 1, 106 

Manures 630 

Marble and stone, and manufactures 19, 572 

Musical instruments 4,165 

Naval stores 12, 103 

Mineral oils, refined, 294,102 gallons ' 52, 730 

Animal oils, 1,660 gallor s. 2, 009 

Vegetable oils, 4,674 gallons 4,273 

Ordnance stores 55, 759 

Paints and painters' colors 13,584 

Paintings, engravings, paper, and stationery 39, 473 

Perfumery f. .9, 242 

Plated ware : 4,002 

Printing presses and type 11, 766 

Provisions , . 467, 737 

' Quicksilver 2,124 

Scales and balances 7 , 599 

Sewing-machines 58, 208 

Soai) 17,131 

Spirits of turpentine 2, 343 

Starch 1,489 

Sugar and molasses 38, 045 

Taflow 221,050 

Tin and manufactures of 2, 697 

Tobacco and manufactures of, leaf, 81,412 pounds 82, 822 

Trunks and valises 1,810 

Varnish 1,729 

Watches, wax, and wearing-apparel 3, 597 

Wood and its manufactures 109, 593 

Wool and its manufactures 1, 986 

All other 17,515 



ECUADOR. 

The chief production of Ecuador, cacao, has steadily increased in 
quantity since 1840. In 1874 the increase had amounted to over 100,000 
quintals, or nearly doubled, though its quality is not equal to that from 
Oaraccas, Venezuela, which sells for nearly double, and the latter is 
inferior to that produced in Guatemala, though there the supply is so 
limited as to be consumed at home. 

In 1874, 247,493 quintals were exported, of which 2,349 quintals came 
to the United States. 

The agricultural exports for five years, from 1870 to 1874, are shown in 
the following table, in quintals : 



Years. 


Cacao. 


Cotton. 


Eice. 


Coffee. 


Tama- 
rinds. 


1870 


243, 144 
172, 422 
187, 238 
245, 969 
247, 493 


2,008 
1, 92C 
3, 537 
1,653 
4, 371 


325 
9, 4G2 
3, 023 

437 
3,G73 


2, 9G4 
3,647 
6, 304 
6, 844 
11, 322 


45d 
407 

214 
771 

9rj7 


1871 


1872 


1873 







It is shown that in 1874 the exportation of coffee was nearly double 
that of the year previous. 

The exportation of cotton has nearly quadrupled in the last year. 
During the war in the United States the culture flourished, but has 
since declined. Excellent long staple can be produced, but the cost of 
labor and transportation hinders the cultivation. The i^roduction of 
coffee has nearly doubled in the past year, and it promises to rival cacao, 
the great staple of Ecuador, 
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CONCLUSION. 

There are many investigations the results of which might appear here 
were the resources of the Division adequate to the supply of necessary 
data. Neither is the clerical force sufficient for the requisite office 
work. 

Among these is one relative to the statistics of fruit-growing, the area 
in different species, the rate of yield and price obtained, preferred varie- 
ties in different parts of the country, and other important facts very 
little known. An immense collection of facts and estimates has been 
received, condensed, and tabulated, but there are gaps to be filled and 
statements to verify, and scarcely anything in the national census, and 
with slight exceptions in State enumerations, with which to make 
comparison. Believing that approximate correctness should be reached, 
before publication, it is withheld for further elaboration and extension. 

There is also an important work commenced designed to show the 
diversity of systems and crops in the several States, the proportionate 
area in each, and rate of production and comparative profit. We are 
already able to present a fair idea of the relative area in a few principal 
crops, but it is exceedingly difficult to obtain accurate information of 
the minor crops, so various in kind and so fluctuating in area cultivated 
and quantity produced, and of which there is scarcely an attempt at 
complete enumeration in a single State. Of course there must be some 
latitude in estimating what is never fully reported in any country, but 
the difficulties in this country are peculiar, from the breadth of our do- 
main, the wide range of latitude and elevation, and consequent variety 
of production; including everything grown in temperate and subtropical 
climates. In the next volume something in this direction will probably 
be presented. 

Another point of inquiry has been the changes in kind and volume of 
production, caused by westward emigration, settlements of virgin tracts 
of territory, depreciation of rate of yield by irrational modes of culture, 
and the varying measure of foreign demand for food products. The 
movementof population westward across thecontinent has been oneof the 
wonders of modern times. A single illustration will attest the industrial 
importanceof thishegira. Notonly isthevolume of wheat of to-day more 
than threefold greater than twenty-eight years ago, but the increase of 
that portion of it grown beyond the Mississippi is greater than the entire 
crop of 1849. Five per cent, only was then produced west of the Missis- 
sippi; and in 1876, a year of comparative failure in the Northwest, it was 
40 per cent. Dividing the country into three sections, the first including 
the Atlantic coast States, with Pennsylvania, and the Virginias to the 
Ohio Eiver, and the second and third section separated by the Missis- 
sippi Kiver, we find more than half of the wheat grown in the first in 
1849, the percentages of each section changing rapidly, as follows : 



Section. 


1849. 


1859. 


1869. 


1876. 




51.4 


30.7 


20 


19.6 




43.3 


54.6 


49 


40.8 




5.3 


14.7 


31 


39.6 









The first section has now a little more than one-third of its former 
proportion ; even the second, which was swept with so heavy a wave of 
immigration in the first decennial period, exhibits a declining percentage, 



282 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



while the third has eight times its former prominence, even in a year of 
low production of spring wheat, and promises to make the proportion 
9 to 1 in 1877, or 45 per cent. A few years more will find a preponder- 
ating weight of wheat production beyond the " Father of Waters.'^ 

Comparing relative quantities rather than proportions of the crop, 
we find that the Atlantic coast has held its own, and little more ; the 
central belt produces three times as much ; the trans-Mississippi belt, 
more than twenty times as much. The figures are as follows : 



Section. 


1849. 


1859. 


1869. 


1876 


Central belt 


51, 657, 020 
43, 522, 646 
5. 306, 278 


53, 294, 137 
94, 458, 609 
25,352,178 


57, 476, 371 • 
140, 877, 070 
89, 392, 185 


56, 489, 500 
118, 122, 000 
114, 745, 000 


100, 485, 944 


173, 104, 924 


287, 745, 626 


269, 356, 500 



That the wheat crop, with a smaller volume and a more active foreign 
demand, should make so rapid extension is less strange than the nearly 
equal rate of acceleration of the immense volume of our great natural 
crop, maize. With less than an increase of 100 per cent in population, 
this crop has more than doubled. The quantity produced has actually 
decreased in the East, it has doubled in the Central States, and is seven 
times as large beyond the Mississippi. The proportions of the whole 
crop produced by the three sections are (nearly) as follows : 



Section. 


1849. 


* 

1859. 


1869. 


1875. 




30 
58 
12 


24 

55 
21 


20 

53 
27 


14 

51 
35 









The East has declined continuously and hopelessly ; the center has 
held a determined struggle, yielding only inch by inch ; the West has 
trod the track of destiny with accelerated step. 

The clerical force of the Division consists only of the Statistician, two 
assistants, and five other clerks employed in recording, tabulating, &c. 
Translations of French and German form another branch of the pri- 
mary work in the presentation of foreign statistics. What with direc- 
tion of this necessary drudgery and its revision when done, and not a 
little of actual participation in it, there is little time left for philosophic 
deduction, the elucidation of great truths involved in tl^e figures, and 
the presentation in clear and fitting terms of the whole subject for the 
instruction and guidance of the people. The two assistants, Messrs. 
E. C. Merrick and E. Parkinson, have rendered essential aid in the work 
of compilation. 

With an expression of regret that a greater progress of statistical in- 
quiry is debarred by limitation of facilities, and a pardonable pride in 
whatever of beneficent accomplishment has been made under adverse 
circumstances, this report is respectfully submitted. 

J. R. DODGE, 

Statistician, 

Hon. Frederick Watts, 
Commissioner* 



OFFICIAL EUROPEAN CORRESPONDENCE. 



AGRICULTURE IN ITALY. 

The Department of Agriculture is indebted to the Secretary of State 
for a copy of a dispatch from Hon. O. C. Andrews, the minister of the 
United States at Stockholm, on the subject of agriculture in Italy, based 
upon observations made by him in a recent visit to that country. Mr. 
Andrews's visit was specially to the valley of the Po, comprising the 
famous provinces of Piedmont and Lombardy, constituting one of the 
most extensive areas of the wheat-production of the country, which, 
on account of its fertility, is called the "Kidney of Piedmont." Mr. 
Andrews's dispatch, in addition to the valuable information it affords 
respecting the agriculture of Italy, contains some very entertaining 
sketches of the general character and peculiar habits of the farming 
population of the country. The following extracts will be found inter- 
esting : 

Owing to the almost perfect flatness of the land in the valley of the Po, the general 
appearance of the country would be somewhat monotonous were it not enlivened by 
the beautiful chain of the Alps and their more distant towering summits. Bath at 
Turin and Milan the range of mountains, as seen to the north, and always in winter 
covered with snow, does not seem to be many miles distant. The descent of their 
lower slopeB by rail, in the early morning, and with bo rapidly changing view, waa 
very interesting. There were many thin chestnut forests, but Bcarcely any other 
trees. By the use of terraces, and stone-bottomed drains, every patch of land appeared 
to be saved to husbandry that could possibly be cultivated. Rye appeared to be con- 
siderably cultivated J and there were also many small vineyards. The dwellinga were 
quite simplo. At the time of my visit the ground in the whole valley of the Po was 
perfectly free from snow, and one could thus in winter obtain perhaps as correct an 
impression of the capability of the soil aa could be acquired in summer, because in 
summer the view is much obstructed by the foliage of the many mulberry and willow 
trees. On getting down into the level part of Piedmont, there were two features of 
its agriculture which were diiferent from what is to be seen anywhere north of ttie 
Alps ; first, that Indian corn is a leading crop ; and, second, the peculiar shape — the 
narrow oval ridges or beds — in which the ground is left when Bown with wheat. At 
this time these wheat-fields, with their verdant winter growth, somewhat resembled 
the well-hoed fields of sweet-potatoes as they appear in our Southern States, say in 
Augusts, or like one of our unplowed corn-fields run to grass. The corn, whose low-cut 
Btubble still remained, instead of being planted in hills, as in our Northern States, ap- 
peared to have been sown in rather close rows, which had been sharply ridged by th« 
plow. These were features which struck me as approaching Turin. During the trip 
to Fossano I had an opportunity to notice other peculiarities of the country. Ajs 
a great deal of the land was in winter-wheat, and as all of the grass-land — except 
that upon which manure had lately been spread — appeared in an almost spring garb, 
much of the surface was green. For the i^urposo of irrigation the land is traversed 
by narrow channels of running water, so as to form fields of from two to six acres. 
Along either side of these channels are willow-tress, in some places a few feet, in 
others some rods, apart. They are a common feature of the country along the banks 
of all the ditches and canals. Their sprouts, which grow out from the tops of the 
trees, are sometimes used for making baskets ; but generally they are allowed to grow 
three years, and are then cut for fuel. In good soil a sprout grows to the length of 10 
feet the first year. The second year it will have grown to the length of 15 feet, and 
when cut the third year its diameter will be 3 inches. The trunks of the trees are 
straight, and from 15 to 20 feet in height. In many fields are also mulberry-trees in 
rows about a hundred yards apart. In the richest soil they have a diameter of 2 feet, 
and, like the willows, the tops of their trunks, from repeated cutting of the limbs, have 
an overgrown and knobbed appearance. The grape-vines were covered with corn- 
stalks for protection from the frost. They are not here festooned upon the trees, as is 
the practice farther south, but are trained upon poles, which in winter are stored for 
safety In the farm-yard. By the road-side were thorn-hedges, and occasionally some wild 
blackberry bushes, but no fences anywhere, I occasionally saw men at work trimming 
the hedges and the willows, and that was the only farm-work which was being done. 
The hauling out of manure^ nsuaUy done in winter, seemed to be finished. This, ho w- 
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over, was going on actively near Verceil. The carriage-roads, which are macadamized, 
and excellent, have an elevation of a couple of feet above- the adjoining fields. There is 
generally runtiing water on either side, and sometimes willow or poplar trees. Farm- 
houses, with rather gloomy looking plastered walls and projecting eaves, were fre- 
quently to be seen, but very seldom any handsome villas or chateans. The soil is com- 
posed of clay, mixed with loam, and, being moist, had a dark-brown color. 

Our little excursion to the homes of the farmers extended four miles, and was 
favored with sunshiny weather. We seemed to be almost surrounded by the Alps, 
which appeared to be'only a dozen miles distant, or at any rate so near that I could 
see the glfstening of their snowy sides in the sunlight. The prospect was interesting 
in winter and must be charming in summer. I w&s struck with the indication of so 
little local travel, considering we were in the neighborhood of a large town. Neither 
in going nor coming did meet a single vehicle, and only one person, I think, 
afoot. There was the same frequency of willow and mulberry trees that I have before 
mentioned. There appeared to be a farm-house to about every hundred acres. We 
visited several, and had an opportunity to see the farmers and their families at home 
in their e very-day dress and employment. Their manners are courteous and friendly, 
neither obsequious nor familiar. I really could not see that the men were much em- 
ployed, but most of the women were spinning flax. The general appearance of the 
premises was unattractive. It is, perhaps, owing to the fact that the farmers are not 
owners of the farms, but only rent them, that nothing is done for ornamentation or in 
the way of taste. The ground being flat about the houses, with little or no d»inage, 
and no paved or graveled walks, and the surface being neither raked nor swept, but 
half covered with straw, gives a sort of barn-yard aspect to the whole surroundings. 
In order to exclude the fowls, of which there are a good many at every farm-house, 
the kitchen-garden is inclosed with twigs of irregular height, and, being small and pen- 
like, rather mars than ornaments the view. A pile of brush was pointed out as the 
only wood for f ael. Occasionally there are some fruit-trees in the vicinity. As two or 
three forty-acre farms may be supplied with one set of buildings, there are of course 
many farming implements and some oarts and wagons, and these are generally well 
sheltered in the different sheds. A peculiarity of the dwellings is that they adjoin, 
and are under the same roof with the barn or stable. They are plainly, but rather 
massively, built of brick, two stories high, the walls plastered on the outside, and of a 
light color. The upper story, which is reached by outside stairs, is frequently reserved 
for the family of the proprietor, in case they should wish to come for a few days in the 
summer. Not uncommonly some of the upper rooms are used for storing grain.. The 
kitchen adjoins the stable, there being a brick wall between and a door. The ceiling, 
as well as the walls of the stable, is of brick, being massively arched over, and about 9 
feet high. The windows of the stables have four moderate sized pjines, with iron bars 
outside. The loft for hay over the stable is open toward the yard, and brick pillars 
extend up from the stable wall to support the roof^ which projects over a good deal, 
and affords shelter to com-fodder and other things which may be placed underneath. 

It is the custom of the country for the farming people in winter to live in the stable 
with the cattle for the anin^ial warmth, and in entering the dwellings we, as a matter 
of course, were first taken into the stable. As I took particular notice of a stable which 
was rather more crowded than the others, and where, close by the cows, a chair was 
kindly offered me by the wife of one of the farmers, I will try and give a description 
of it. Though on entering the sight was extremely novel, yet what most impressed 
me was the heated and stifled atmosphere, as was the case indeed in all of the stables. 
The temperature must have been as high as 70° Fahr., and it immediately occurred to 
me whether or not many of the cattle epidemics and diseases have not originated from 
Buch high and bad temperature in stables. At this farm were three families ; that of the 
father and principal farmer, who occupied quarters in the dwelling proper, and those of 
two of his sons, who lodged in the stable. On the left, as we went in from the yard, the 
wives of the two brothers were sitting in a corner of the stable, near the kitchen door 
and a window, at work, with their infants in cradles by their sides, and there was a 
child running about. Near them was a double bed, and between the bed and the door 
we entered by was a large crib for receiving the hay from the loft. On the right of 
the door was another double bed, and then farther to the right, on the same side, were 
several large and fat calves from six to twelve months old, and at the farther end of 
the stable was a pen containing eight large black fat hogs. On the opposite side from 
which we entered were a dozen or more of cows, and in one corner a mare. The cattle 
were all tied. No especial pj^ins appear to be taken to keep the stable tidy. It 
appeared like any ordinary farmer's stable. The kitchens usually have large open 
fire-places, and, like most of the basement rooms, brick floors of dingy color. A plain 
table in the center, a wood-box in the comer, a sort of stone range for cooking near 
the fire-place, a dresser with" plates and other crockery standing on the shelves, and a 
cupboard beneath, some old-fashioned wardrobes against the walls, comprise the fur- 
niture of the kitcken. In none of these farm-houses did I see a newspaper or a book, 
pr, if I remember right, a pot of flowers or plant of any kind. 
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As anotlier example of the way animal warmth is availed of, I would mention that 
in a stable I visited near Verceil, which was quite clean and had no cattle, there were 
fifteen women sitting tidily dressed and spinning flax. I at first thought they were 
having a party, hut was told they had come together to keep warm. This was at the 
extensive wheat, dairy, and rice farm skillfully carried on by Mr. Malinvemi, and where> 
too, I had the pleasure of seeing a school taught by a woman. At that farm thirty 
families are employed ; and most of the buildings, fronting upon and inclosing a large 
yard, are the remnants of a feudal castle. 

There is nothing peculiar in the appearance and dress of the farming people. That 
of the women is respectable and simple. The small farmers and their hired labor- 
ers, where they haye any, dress cheaply and alike. They do^not wear the blue cot- 
ton blouse or frock, so common in Southern Italy, in France, and in Switzerland ; but 
instead, when going to town, or on particular occasions, a cotton satinet jacket of light- 
brown color. Their every-day dress in winter consists of a coarse knit shirt of wool, 
or wool mixed with cotton-shirts, with calico cuifs to the sleeves four or five inches 
wide, and under that a plain cotton shirt, a woolen vest, hemp draws, blue cotton 
trousers, leather shoes with thick wooden soles, an ordinary felt hat, and a colored 
cotton handerchief about the neck. 

The diet of the farming workmen in the country about Fossano was stated to be as 
follows : In the morning, a piece of bread, with a bit of garlic or onion ; at 11 a. m. plain 
Indian corn-meal pudding, boiled, with perhaps enough preserved grapes or fruit to 
flavor it ; and for supper, vegetable soup, either of cabbag€^r beans, and some bread, 
occasionally a little wine of the country. At harvest -time, salad and oil form a part of 
the diet. It is considered that a workman consumes four pounds of bread per day. 
A farmer in fair circumstances kills every year a fat hog weighing, say, 300 pounds, of 
which a quarter is reserved for family use, the fat part being salted, the lean made 
into sausages, and the lard saved for wheel-oil . 

In the neighborhood of Verceil, one of the principal rice districts, breakfast, before 8 
o'clock, consists of corn-bread, though sometiiaes made gf rice and rye-meal, with a 
piece of cheese, and sometimes coffee, which is becoming popular with the working 
class. Dinner at 12, of rice-soup, containing beans or cabbage, and bread ; sometimes a 
piece of sausage or fried eggs ; after sundown, supper of boiled corn-meal pudding or 
porridge. 

Around Milan the breakfast, taken at 9 a. ra., consists of bread of mixed wheat and 
corn and porridge of corn-meal. At noon, soup of rice, beans, and i)ork, with bread; 
after sunset and the work is done, supper, the same as the breakfast. In the best in- 
BtancM one gets meat or poultry once a week, and some wine on Sunday, sometime* 
cheese. 

The wages of farm-workmen near Milan are nominally (at the farm I visited) 1 franc 
and 14 centimes per day, but as they were furnished with soup once a day and a per- 
centage on the crops, the whole pay is considered equivalent to 2 J francs a day in 
summer ; in winter 2 francs a day. About Verceil thd wages at harvest-time are 3 
francs a day, in winter 1 franc a day, and average li francs per day. Generally in 
Piedmont wages vary from a franc and a half to 3 francs a day, according to the season. 
I was informed in Lombardy that as a rule the laborers do not lay up anything ; that 
there were no unions or aid societies in the country, though such exist in the towns. 

With respect to ownership, taxes, &c., I wouM^ remark that in Piedmont there are 
many peasants who own from one to two acres of land, and sometimes up to ten acres ; 
but the greater part of the soil is owned by large proprietors. I was told that no land 
is exempt from taxation, though considerable is owned by religious bodies. There are 
eighteen classes of land, of which the best is taxed, including state, provincial, and 
local taxes, 30 francs per acre, and the poorest 6 francs per acre. Wild or pasture land 
is taxed 3 or 4 francs an acre. As a general rule, in both provinces, the proprietor does 
not cultivate the land himself, but lets it out to a farmer, receiving from the latter 
half the crop as rent. The farmer furnishes everything except one-third of the seed. 
However, the terms of the contract must often depend on the quality of the soil. 
There is no trouble in dividing the crop, although many proprietors imagine thoy do 
not get their fall half. They realize, on an average, an income from their lands of 
scarcely 4 per cent. 

The system of culture and of rotation of crops is not everywhere the same in the valley 
of the Po. The most fertile land is never left in fallow. Above Turin the rotation is 
usually Indian corn one year, then wheat two years, followed with clover one year. 
Around Milan the rotation is, first, white bearded wheat, sown in November, with 
clover sown the following February. The wheat is harvested in July ; the next month 
some clover is cut, and then cattle are allowed to feed in the 'field. The second year 
four crops of clover are cut, the land having been periodically overflowed. In the 
succeeding winter the ground is manured, and clover is cut the third year. The fourth 
year the ground is plowed once, harrowed four times, sown with hemp in March, and 
rolled. The hemp is cut in June, during which month the ground is again plowed 
once, harrowed oncoi and planted with Indian com, which is harvested in October, 
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The ground is then plowed again, hamwed mmoe, sown In November with wheat, 
which is harrowed in. The soil about Milan ig easy to work, only one pair of oxen 
being required to draw the plow, while toward Manta^i on account of the stiffness of 

the clay, five pairs are required. 

' In the rich rice district of Verceil a three-years^ course is the more common, but the 
beet cultivators, including Mr. Malinvemi, follow a six-years' rotation, as follows : 
First year, wheat, (which was sown the preceding October, after the harvest of rice, 
and after deep culture and manuring at the rate of one cwt. of guano per acre.) Clover 
having been sown in the wheat in the spring, a fair crop of this is cut in August, after 
the wheat crop. Second year, the clover is liberally manured, irrigated, and cut three 
times. Third year, Indian corn manured with guano. Fourth, fifth, and sixth years, 
rice. The rice-fields are inundated five months. There is a depth of 4 inches of water 
till the grain is up, then the quantity of water is lessened. Some sorts of rice grow to 
a height of 4 feet, others less. It costs 20,000 francs a year to supply a rice-farm of 
600 acres with water. The rice-crop is gathered in September, the harvest sometimes 
running into October. 

In the country above Turin it is a practice to plow twice after a crop of wheat — once 
at the time of manuring and again at the time of sowing — and but once after a crop 
of Indian com. In preparing the soil for hemp, it is usual there in the autumn to cover the 
ground with heaps of stubble and brush, in such number as 300 heaps to an acre, and to 
bum them slowly. This is called half manuring. In spring some manure is added, the 
ground plowed, and the liimp sown in April. Among the smaller farmers on hilly land 
the rotation is : wheat two years, mannred each year with stable-manure ; the third 
year, rye, with clover to a part of it. Timothy is not used in the Po Valley. 

I have before referred to the peculiar rigid appearance of the wheat-fields. This 
formation comes from a plowing with a view to draining. The furrows are turned so 
that with the subsequent harrowing and use of a wooden smoother the ground is left 
in oval ridges or beds a foot high, and firom 2 to 3 feet wide. The ditch between is 
scarcely wide enough to pls^ce the foot. What is striking about the ridges is their re- 
markable regularity and precision. Occasionally, however, and apparently on the 
better-cultivated farms, the drains are in some cases 10 feet, in others 30 feet, apart — 
the plowing in such case being done as in the country north of the Alps. 

In selecting seed-wheat the more careful farmers sift it in three different sieves, re- 
serving for seed the medium-sized and heaviest grains. This is done at the tune of 
thrashing. As a prevention against insects, the se^ is washed in lime-water just before 
sowing, which is usually broadcast. Only a few of the rich people as yet use sowing- 
machines. Indeed, it would not be practicable to use them on fields ridged as above 
described. 

The wheat is harvested in the last half of June, and is all reaped by hand. It stands 
in the fields in sheafs four days, is then brought and piled und^r a shed^ and soon 
thrashed. Thrashing-machines are being introduced, yet the usual way oi thrashing 
is by cattle drawing a heavy roUer over the wheat on the ground at the farm-yard. 
The yield varies from 17 to 30 bushels per acre. 

The accidents to which the wheat-crop is liable are principally hail-storms. These 
destroy the wheat -crop about once every ten years, and near Turin as often as once 
every five years. In such case, " forty-day " Indian corn is planted, or mil|et is sown, 
though millett is getting out of use. There are companies for insuring against injury 
to crops by hail-stomis. Bust, sometimes called mildew or blight, may occur once in 
the course of ten years. A small, yellow, glazed worm, about an inch in length, occa- 
sionally destroys, say, two acres out of one hundred by eating the seed. This worm, 
** jebus," changes its form and returns after three years. 

I was assured that the best wheat-culture in Italy is in the vicinity of Parma ; also 
that it is in no province the practice to hoe the wheat, as was the custom in the old 
Roman Republic, and as is the practice still in Japan. 

Owing to the advantages of the system of irrigation called Marcita, and the profits 
of the dairy, half the land in the neighborhood of Milan is continually in grass. On 
tho 1st day of February last I saw, on a farm two miles from that city, men mowing 
grass which was about a foot high, and which was being carted to the stable and fed 
to the cows fresh. Nine crops of grass are cut from the same ground in a year I This 
system of overflowing, by which such results are obtained, and which has contributed 
BO much to the wealth denoted by such splendid cities as Turin and Milan, has been in 
use in the valley of the Po ever since the art was brought by the Crusaders from the 
East. A thorough system of overflow exists for a radius of about 10 miles southward 
and eastward of Milan. I visited the stable and dairy-rooms of this farm. There were 
seventy-four milch-cows, all of Swiss breed, which were fed with fresh grass twice 
and with hay once a day. The men tending the cows and having care of the milk 
wore nothing but sandals, and a garment around the middle of the body, such as 
might answer for swimmers. The brick floors of the cheese and milk rooms were cot 
in the strictest order as to cleanliness. The large copper kettles for heating the milk 
were, however, well polished. The cheeses are sold in Milan for 3 francs a kilogram. 

While in Northern Italy the large Swiss breed of caws is used for the dairy, the native 
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Italian breed is used for beef. This latter race is of a li^t-brown oream-oolor, and is 
very docile. The cows of this breed are yoked and worked. ITiey ^ve only milk 
enoogh for the nurture of their calves, which are allowed to take milk for several 
months and till they are fit for large veal. I was told that veal fattened on milk of 
cows fed on overflowed grass is not of so clear color and does not bring so high a price 
as that produced from natural grass. 

I do not deem it my place to draw conclusions or to offer criticism with respect to 
the social and economic bearing of the facts and matters above stated. While they 
disclose some things contrary to our American notions, they also show two great merits 
in Italian agriculture : One is, that the Italians have the most complete system of irri- 
gation in Europe, if not in the world ; the other is, that they do not, in Nqrthem Italy 
at least, let the soil degenerate. 



AaBIOULTURB OP SPAIN. 

In a letter from the legation of the (Jiiited States at Madrid, nnder 
date of March 28, 1877, the minister plenipotentiary of the United States, 
Hon. Caleb Gushing, writes to Hon. William M. Evarts, Secretary of 
State, concerning the agriculture of that country, as follows : 

Sir: It has been ray purpose for some time to communicate to you my impression 
of the agriculture of Spain, and its productions, as compared with those of the United 
States ; and I avail myself of a period of comparative leisure to perform this duty. 

Although, as a general rule, the climate of Spain is warmer and drier than that of 
the United States, yet the inequalities of its surface enable it to produce analogous or 
identical objects in one part or another of the peninsula. 

The northern proviucea of Galicia, Asturias, Vizcaya, AJava, Guipuzcoa, Navarre, 
and parts of Aragon and Catalona are more or less mountainous, and with sufficient 
rain to be well wooded, and to produce all the crops of the temperate zone, including 
as fruits apples, pears, and peaches, as well as grapes and maize, wheat and other 
cereal grains. They also raise many neat-cattle, being able to contribute to the sup- 
ply of England. 

The eastern and southern provinces possess a semi-tropical climate, and produce, 
especially on irrigated lands, oranges, lemons, figs, rice, carobs, silk, cotton, sugar, and 
especially grapes for consumption as fruit or for the fabrication of wine and brandy. 

The central provinces, by reason of their elevation and their comparative aridity, 
have a more limited range of production, chiefly wheat, oats, beans, garbanzos, and 
potatoes, with somfe pasturage, the wheat being quite equal to the best of the United 
States. In these provinces, also, the grape flourishes, producing excellent wines, 
largely consumed in the country, but entering less into exportation than the wines of 
the southern and eastern provinces. 

Of trees, in addition to the fruit-trees already mentioned, the most prevalent are the 
olive and the cork-oak, which spread over a large part of the country, and, with fruits, 
wines, an^l^heat, compose the most available objects of agryjultural exportation to 
other parts of Europe and to America. 

The domesticated animals, including birds, are substantially the same as ours, but 
with difference in use and distribution. Oxen and horses are used for draught, but 
more largely and universally mules and asses. 

Sheep extensively, and, to a certain degree, goats, are among the staple productions 
of the central provinces. I observe that the milk of goats and sheep,*and even of asses, 
as well as of cows, enters considerably into consumption at Madrid. 

In the methods of culture in Spain, nothing has occurred to me to recommend for 
adoption in the United States. On the contrary, in the use of machinery, and in the 
scientific relations of agriculture, we are already in advance of Spain. Nor does Spain 
produce many objects of cultivation which are not abundantly produced in the United 
States. Several of these exceptional objects, however, merit consideration. They are : 

1. The olive-tree, (Olea Eurojpcea.) This tree is commercially valuable for its fruit, 
and even for its wood, and although the dampness and variableness of temperature in 
parts of our country may not be favorable to its growth; still it might flourish in 
many parts of the Southern and Western States. 

2. The cork-oak, {Quercus suher.) This tree possesses great ijermanent commercial 
value, while the production at present is chiefly confined to Spain and Northern Africa. 
It.deserves trial in the drier regions of the United States. 

3. Algarroba, Carob tree, (Ceratoma siliqua.) The long* succulent pods of this tree 
are not without, value as forage. 

4. The garhanzOf chick-pea, ( Cicer arietinum^) is of the pea family, but larger and more 
nutritious than the ordinary pea. It is very widely cultivated,'i8 very cheap, and as 
an article of food it is, perhaps, more extensively used in this country than any o^es 
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vegetable production except wheat. For its productiveness and its intrinsic value, it 
well .deserves trial in the United States. 

5. There is a variety of capsicuni, called pimento dulce, sweet pepper, which fig^ures 
much among the minor objects of seasoning for the table, and would find favor if 
cultivated by our market-gardners. 

C. Esparto, {Stipa tenacissima.) This plant grows abundantly in the Mediterranean 
provinces, in situations whore almost nothing else will grow. Its fiber, of great 
tenacity, is in universal employment for the fabrication of mats, floor-coverings, cord- 
age, saudals, baskets, and other objects of domestic use. The floor-coverings made of 
it, found in every house in Spain, are cheaper and better than those which we import 
in such great quantities from the East Indies. 

These observations, cursory as they are, will suffice to call attention to some of the 
objects of agricultural industry, which, while common in Spain, are little, if at all, 
cultivated in the United States. 

I have the honor to be, very respectfully, your obedient servant, 

0. GUSHING. 



• 



JUTE-CULTURE. 



Br Professor S. Waterhousb, 
Waahington University j Saint Louia, Missouri, 



The recommendations of the Department of Agriculture first attracted 
my attention to this fiber, and the personal observations of a revisit to 
India have only confirmed my sense of its national importance. 

Jute has been cultivated in India for hundreds of years, but it is only 
within the last half century that it has entered largely into the com- 
merce and industries of foreign nations. In the culture of jute, a warm, 
humid climate is essential to success ; but the physical characteristics 
of the soils in which the plant flourishes greatly vary. It thrives with 
an almost equal luxuriance upon highlands or alluvial bottoms. It will 
grow upon comparatively dry uplands or in flooded valleys. But it pre- 
fers a high, moist, sandy loam. Alluvial mold, in which there is a 
liberal admixture of sand, is favorable to its growth ; but a very dry 
or a very sandy soil is not adapted to this tillage. 

The land intended for this crop is usually broken up in the fall. 
With unwearied industry, the natives plow the land over and over 
again — in some instances as many as twenty times — until the soil has 
been thoroughly pulverized, deeply exposed to sun and air, and richly 
manured. The seed is sown broadcast, from 20 to 30 pounds to the acre. 

The time of sowing varies with the conditions of soil and climate. 
In the northeastern provinces of Bengal, where nearly all of the jute of 
India is raised, the seed is sown in February, March, and April. In 
the vicinity of Calcutta, the seed is often planted as late as July. 
Sometimes two crops are raised in a season, but this is too exhausting 
to the soil. After the jute has come up, it is carefully thinned and then 
left, without much further tillage, to ripen. It matures in twelve or 
fifteen weeks. The plant sometimes grows to the height of 20 feet, but 
its average height is 10 or 12 feet, and the diameter of the butts varies 
from half an inch to an inch and a half. One variety which is exten- 
sively cultivated has a smooth white bark and wide-spreading branches. 
In the northern provinces of Bengal, the average yield is from 2,000 to 
3,000 pounds an acre 5 in the neighborhood of Calculta, it is from 500 to 
1,000 pounds. In the north of the Bengal Presidency, the quantity of 
seed raised per acre is 1,000 or 1,100 pounds ; in the south, it is 1,400 or 
1,500 pounds. The jute is cut while the plant is in flower, because the 
fiber is then more glossy and less woody. The seed ripens one mouth 
after flowerage, and the "fiber has then become so woody as to lose much 
of its commercial value. After cutting, the jute is usually kept two or 
three days, till the leaves fall off, and then it is immersed in water. The 
period of submersion varies, according to the temperature and character 
of the water, from three or four days to a month. The methods of steep- 
ing practiced by the natives are various. The fiber prepared ii dear 
running water is strong, white, and glossy; the process, howevei, lasts 
for several weeks. But when the jute is soaked in stagnant water, 
although the disintegration is usually effected within ten days, yet the 
fiber is apt to be weaker and more discolored. But in either case the 
19 A 28& 
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action of the water is to loosen the fibrous bark from the woody stalk. 
The natives test the jute from day to day, and when they find that the 
bark is ready for removal, they enter the water and withdraw the stems 
by a succession of jerks. Their reason for effecting this separation in 
the water is that the soft; and even pressure of the fluid prevents the 
rupture of the fibers. After its removal the inner bark is strippQd of 
its rind, freed from all woody adhesions, thoroughly washed, and imme- 
diately dried. It then readily separates into minute fibers, and is ready 
for the market or for domestic spinning. 

In the provinces where jute is raised the distaff is in every hovel. 
The Mohammedans, deterred by some religious scruple, restrict them- 
selves to the manufacture of cotton; but all Hindoos of the indus- 
trial classes, robust men, in the intervals of other employments; children, 
too young for severer tasks ; the aged, too infirm for hard work ; invalids, 
incapable of active exertion ; and even the despised Hindoo widow, 
whose social degradation and misery powerfully appeal to the sympa- 
thies of Christendom for relief, engage in the spinning and weaving of 
jute. The manufacture of this staple, utilizing the leisure hours of the 
strong and the dexterous handicraft of the weak, affords occupation to 
the myriads ; but wages are so extremely low and the competition of 
industries so limited, that jute-yarn and gunny-cloth can be purchased 
almost as cheaply as an equal weight of the crude material. No por- 
tion of this substance is wasted. The leaves and ashes are used for ma- 
nure, the stalks for baskets and fuel, the seed for oil and oil-cake, the 
roots for fuel and paper, and the silky floss which escapes from the fibers 
in the process of manufacture is wrought into hats. 

Till recently the government of India has never fostered the cultiva- 
tion of jute; but without its patronage this industry has, within the 
last half century, risen to a world-wide importance. In 1828 the total 
foreign sale of jute was less than 40,000 pounds, worth $300. Now, Cal- 
cutta, which is the great point .of distribution, exports immense quan- 
tities of this staple to Bombay, Madras, Ceylon, Burmah, Singapore, 
Penang, Java, Australia, Brazil, the west coast of South America, France, 
Great Britain, and the United States. Only about one-fourth of the 
crop is reserved for domestic consumption. According to the fashion of 
the different countries, pepper, coffee, sugar, rice, cotton, soda, lime, the 
matte and reguius of the precious metals, and many other articles ot 
commerce, go to market in a dress made of gunny-cloth. 

The statistics of the development of the jute-culture in India are im- 
pressive and suggestive. In 1862, India exported 10,000,000 pounds of 
fiber and rope and 300,000,000 yards of gunny-cloth. In 1803, Great Brit- 
ain employed more than 30,000 spindles in spinning 80,000,000 pounds of 
Indian jute. Recently this staple has risen to the dignity of the fourth 
place in the exports of India ; only cotton, opium, and rice exceed it in 
commercial importance. Some of the Indian factories are immense. 
There is an establishment at Barnagpoor, near Calcutta, which employs 
more than 4,500 workmen and annually manufactures more than 
30,000,000 pounds of jute. In 1872, the total exportation of ludian jute 
was 700,000,000 pounds, of which Great Britain received upward of 
395,000,000 pounds. In the same year more than 900,000 acres were 
devoted to the cultivation of jute in India ; and in the thirteen provinces 
in which jute is principally raised, out of a population of 15,725,000, 
more than 1,350,000 were wholly or partially engaged in this occupation. 
These figures conclusively show the vast magnitude and importance of 
this industry to India. Other statistics will illustrate the value of this 
staple to an exclusively manufacturing community. 



JXTTB-OULTUBS* 



nearly half a centnry Ago some flagaoions Bootohmon engaged In tUe 

maiiafa<3tnre of jnte. Their hamble experiment has derelopK&d into a 

Baccess that has enriched Scotland and promoted the commerce of the 
world. 

At first many difficulties arrested their progress. Mnch of the fiber 
was discolored by the tannic acid of the bark through improper methods 
of preparation ; and it was only after years of persistent effort that a 
snecessful process of bleaching was discorered. 

Again, the fiber stubbornly resisted the action of dye-stuffs, and over 
this difficulty chemical science has yet only partially triumphed. Jute 
can now be dyed, but the colors are not fast. Still the variety of tints 
now imparted to jute permits it to be combined with other materials in 
cheap imitation of many valuable fabrics. 

Jute is mixed with cotton, linen, and silk. It is a material part of 
twilled stair-carpeting and low-priced broadcloth. In combination with 
other textiles, it imitates the gloss of Irish linen, the luste# of French 
silk, the beauty of Turkish rugs, and the splendor of Axminster, Kid- 
derminster, Brussels, and Venetian carpets. Single or mixed, it enters 
into the manufacture of a thousand articles of commerce: In 1872, there 
were in Dundee about one hundred jute-mills, employing upward of 
20,000 workmen, and manufacturing more than 180,000,000 pounds of 
jute annually. In the same year nearly 60,000,000 gunny-bags — most 
of which were made in Dundee — were exported from Great Britain. Of 
the 300,000,000 pounds of jute that were manufactured in the United 
Kingdom in 1876, 200,000,000 pounds were woven in the mills of Dun- 
dee. The annual value of the flax, hemp, and jute manufactured in 
Dundee is now $15,000,000. The jute factories of Dundee have created 
a flourishing city, given employment to thousands of workmen, diffused 
prosperity throughout a large community, promoted the commerce of 
Scotland in the importation of the raw material and the exportation of 
the manufactured product, and facilitated the movement of the cotton 
and grain crops of the world. 

What has been so successfully acconaplished in Dundee can be done 
with a still grander success in the United States. 

We not only can spin and weave the fiber, but we can also raise it. 

We not only can derive the profits of making the fabrics, but we can 
also enrich ourselves by the twofold economies of the growth and man- 
,ufacture of the staple. • 

Under the auspices of the Department of Agriculture, experiments in 
the culture of jute have been successfully tried in South Carolina, Florida, 
Georgia, Louisiana, and Texas. These trials conclusively established 
the fact that, wherever in the Southern States there is a hot, damp cli- 
mate, and a moist soil of sandy clay or alluvial mold, jute can be prof- 
itably raised. It is probable that much of the land now devoted to the 
growth of cotton, rice, and sugar-cane would yield larger returns if 
applied to the culture of jute. The plant matures in this country in 
about the same time that it does in India. The April plantings were 
cut in July, and the June plantings were cut in September. Some of 
the stalks reached the height of 15 feet, and in some instances the fiber 
was, according to the judgment of experts, superior in strength to that 
of India. 

The yield was in several cases at the rate of 3,500 pounds to the acre. 
These facts, so familiar to the Department of Agriculture are here 
repeated for the information of those who have not seen the results of 
the experiments inaugurated by it. The trials that have been made 
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Btrengthen hope into an assurance that jute can be successfully culti- 
vated in the Gulf States and in Southern California. 

The conditions of soil and climate and the practical tests of experi- 
ment are here so favorable as seriously to alarm the government of 
India. The official report of an Indian commission appointed by the 
state has expressed a grave apprehension of American competition in 
the culture of jute. 

It is to be hoped that the enterprise of the South will prove that this 
apprehension was well grounded. 

The economic importance of this culture to the. United States is incal- 
culable. 

No country in the world is capable of deriving so vast a benefit from 
this industry as our own. The magnitude of our grain and cotton crops 
is unparalleled in other lands. 

In 1870 the quantity of cereals and vegetables produced in the United 
States, an# requiring to be sacked before they could be sent to market, 
was largely more than 1,500,000,000 bushels. Ultimately this vast mass 
was handled in bulk by elevators, barges, canal-boats, railroads, and 
steamships; but before it could be brought i^om the various points of 
production to these facilities of transportation it had to be inclosed in 
bags. If it were necessary to renew these bags every year, it would 
now cost the United States $100,000,000 annually for its grain, pulse, 
and potato sacks. This calculation is based upon the assumption that 
all the bags are made of jute. If the material were cotton, flax, or 
hemp, the expense would be still greater. But as the sacks last several 
years, the annual cost is not probably one-fifth of the above aggregate. 
In 1876, the cotton-crop of the United States was about 4,500,000 bales, 
and at the ruling rates the cost of the ffunny-cloth in which this cotton 
was sent to market was not less than $3,900,000. 

Unlike the grain-sacks, the jute baling cannot be used a second time, 
and therefore a wholly fresh supply is necessary every year. Our native 
production of fibers is greatly inadequate to meet the demand. In 
1868, the United States paid $23,000,000 for imported flax, hemp, and 
jute. In 1870, the cost of imported fibers was more than $30,000,000 in 
gold. The quantity of jute alone imported in 1870 was upward of 
19,000,000 pounds. Yet these figures, although large, but imperfectly 
indicate the demand which there would be for jiiteii it were a domestic 
production. The cheaper fiber \«%uld, of course, be substituted for the 
more costly wherever it was possible, and accordingly jute, in conse- 
quence of its comparative inexpensiveness, would supplant hemp and 
flax in the manulacture of carpets and many other fabrics. For bagging 
and cotton-baling, jute has already almost entirely superseded the use 
of the other fibers. But possibly it will be found better, in order more 
fully to meet the varying needs of commerce, to interweave jute with 
cotton, flax, and hemp ; and in that event the introduction of jute, 
instead of depressing, would stimulate the culture of these fibers. But 
the vast need of our country for grain-sacks, cotton-bale covers, and a 
cheap warp for a woof of other textile materials will create a corre- 
spondingly vast demand for home-grown jute. It will indicate a lack of 
southern enterprise if American jute does not yet rise to a textile im- 
portance second only to that of American cotton. 

Heretofore the agriculture of the South has been restricted to the pro- 
duction of a very few staples. This narrow limitation of southern 
industry is an essentially false policy. The South has made the grave 
mistake of confining its activities almost exclusively to one pursuit. 
But no country can realize its highest' possibilities of material greatness 
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by following a single employment. The urgent need of the South to- 
day is a wide range of industries. It ought to superadd manufactures 
to a larger variety of agricultural productions. Then the competition 
of the different occupations would impart activity to business, give more 
employment to labor, create better local markets, raise the price of agri- 
cultural and manufactured products, increasing the profits of workmen, 
planters, and manufacturers, and promote the well-being of the entire 
community. 

The introduction of the growth and manufacture of jute presents a 
new opportunity for diversifying the industries of the Southern States. 
If the experiments which have been already tried in the South are a safe 
guide, then the profits of jute-culture would amply reward the American 
planter. 

According to the estimates of practical experience, jute-butts can be 
produced in the United States for 3 cents a pound in currency, and the 
fine fiber for 8 cents. The average price of Indian butts in this country 
is 3 or 4 cents a pound in gold, and the fine yarn is worth 8 or 10 cents 
a pound in gold. liTor is the difference between the cost of Indian- and 
American jute the only source of profit. 

There is a relative economy in the cultivation of this plant. Accord- 
ing to southern testimony, it is four times as productive as cotton or flax, 
while at the same time it takes not more than one-tenth as much labor 
to raise it. In the manufacture of hemp and flax there is a loss of 16 or 
20 per cent, of the material, while the loss in working jute is only about 
9 per cent. In our markets jate-bags are worth from J to J a cent, a 
yard more than flax-bags. Hemp rots much quicker than jute does. 
The superior cheapness and durability of jute are rapidly displacing 
flax and hemp in low-priced manufactures. 

There are also important incidental advantages of this tillage. The 
vigorous, luxuriant growth of the jute almost exterminates weeds from 
the soil in which it is sown, while the bitterness of its juice repels the 
attacks of insects. It has been found that cotton-fields surrounded by 
a belt of jute were exempt from the depredations of the caterpillar, while 
unprotected fields in the same neighborhood suffered from its ravages. 

The profits of the domestic manufacture of jute are not unworthy of 
the attention of capitalists. Eighteen hundred and seventy was a year 
of exceptionally high prices. In that year the profit on the home manu- 
facture of 19,000,000 pounds of jute was more than $2,000,000. Of jute 
fiber, butts, and rejections,* the total consumption in the dnited States 
in the last three years was over 300,000,000 pounds. At present, the 
average cost of jute-butts, delivered in Saint Louis, is 3 or 3^ cents, gold, 
per pound, and the ruling rate of the jute-baling inanufactured in this 
city is now 12J cents a yard in currency. From these data practical 
men will be able to form just estimates of the cost and profits of this 
manufacture. Imported gunny-cloth, generally of an inferior quality, 
now commands an average price of 9 or 10 cents a yard in currency ; 
but domestic bagging, although somewhat more expensive, is, in conse- 
quence of its better quality and make, usually preferred. The home 
manufacture of jute-baling has already become an important industry. 
In 1876 the mills of Saint Louis alone manufactured 6,000,000 yards of 

* These are technibal terms. In the langnage of trade, ''^jate-butts " are sections, 12 
or 15 inches in length, of the lower end of the plant. These coarser portions are made 
into heavy baling and bagging. The " fiber" is the long silky yam, which is woven 
into finer fabrics ; and the rejections " are parts of the " fiber," which, in conseqnenca 
of being stained^ tangled, or woody, are unfit for delicate manufactures. " Rejections " 
are commonly work^ up with the butts. 
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jute-bagging. The domestic growth of jute would not only benefit the 
producers and manufacturers, but it would also impart prosperity to other 
industries. It would afford an^ inexhaustible supply of cheap material 
to the paper-makers. The root-fiber and other refuse portions of the 
plant, and the worn-out baling, sacks, and carpets, can now be converted 
into a smooth, strong, white paper. During the last five years about 
170,000,000 pounds of jute were made into paper in the United States. 
The newspapers of the United States ought actively to promote an un- 
dertaking the success of which would so greatly redound to their own 
advantage. 

It is a costly improvidence to pay other nations for staples and prod- 
ucts which we can raise and manufacture as cheaply as they can. For 
all imported jute fabrics we are now paying the cost of production 
in India, the freight to England, the expense of manufacture, the trans- 
portation to the United States, and the commissions of all the factors 
and insurance-agents through whose hands the goods have passed. 
Millions of dollars are now annually paid to foreigners for labors that 
ought to be performed by Americans. We are heedless of the lessons 
of public economy. A diversity of employments and an industrial in- 
dependence of other countries will most efficiently promote the welfare 
of our own people. It is the true policy of the United States to intro- 
duce and naturalize the industries of the Old World and to foster the 
commonwealth of the nation by paying to American handicraft the 
millions which are now the rich reward of European skill. The English 
government finds it very difficult to introduce improved machinery or 
scientific methods into the agriculture of India. The inert masses resist 
innovation with a conservatism bom of centuries of stagnation. The 
traditional implements and processes of an earlier age are still used in 
the tillage of India. The plows and harrows and the machines for 
spinning and weaving are of the rudest description. The natives are 
too poor to buy improved tools and too ignorant to use the better 
methods. They have not analyzed their soils, ascertain ed the best suc- 
cession of crops, tested the different systems of fertilization, or improved 
their primitive processes of preparing and manufacturing their staples. 
In fine, their labor is unintelligent, and therefore ineffective and un- 
thrifty. 

An industrial comparison of our Southern States with India greatly 
encourages our hopes of success in this new industry. The labor of the 
South is far more intelligent than that of India, and it is constantly 
under skillful guidance. The southern planters will not follow an an- 
tediluvian style of agriculture. In India, the best soil is usually devoted 
to raising jute for the market, and the poorer land is left for the pro- 
duction of jute-seed. The natural consequence of this course is the 
deterioration of the seed. In the United States, on the contrary, a 
portion of the best land has been reserved for seed, and the result is a 
signal improvement in the quality of the seed. American jute-seed is 
one-sixth heavier than that of India. The broadcast sowing of Bengal 
is uneven and wasteful. Our patent drills, saving 10 or 15 pounds of 
seed to the acre, do the work with far greater rapidity and equality of 
distribution. The efficiency of our agricultural machinery will more than 
neutralize the seeming advantage which India possesses in the cheap- 
ness of its manual labor. It would take tens or hundreds of Indian hands 
to do the work of one American machine. 

It will be strangCj indeed, if the mechanical ingenuity which in some 
departments of manufacture has triumphed over the cheap skilled labor 
Enropet ud enabled the United States profitably to export to the 
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great centers of industrial art watches, cutlery, agricultural implements, 
coarse domestics, and some finer fabrics, cannot win a far greater vic- 
tory over the unskilled hand-labor of India. It is high time for a gen- 
eral introduction of the culture of jute in our Southern States. Every 
step in the progress of naturalization should be attended by intelligent 
experiment. Tests of every kind of soil and treatment will result in 
better seeds, a larger yield, a rotation of crops that will be least ex- 
hausting to the soil, machines for the clieap and rapid removal of the 
bark of the plant, and processes of steeping that will separate the fiber 
without destroying its strength, color, or gloss. Then the new enterprise, 
giving employment to home lal3or and activity to domestic capital, will 
quicken the revival of our languishing industries, aid the South in re- 
gaining its material prosperity, and enrich the nation by the economy of 
millions which have heretofore been paid to foreign lauds. 



SALT AND FRESH WATER MARSH HAY. 



By a. B. Allen, of New YorJc. 



There are doubtless some millions *of acres of salt and fresh water 
marsh lands bordering the Atlantic and Pacific coasts of North America, 
and, in addition, large areas of fresh-water marsh on the borders of 
lakes and rivers in the interior. 

The grasses of salt marshes were soon found by settlers near them to 
be valuable for both pasture and hay, and they have constantly been 
pretty generally utilized for these purposes; but the taller and coarser 
grasses, and particularly the sedges of the fresh-water marshes, so far as 
I can learn, have hitherto been almost entirely neglected. This herb- 
age, while green and growing, is so unpalatable to horses and cattle, they 
will not graze it unless in a state of half-starvation, and the idea of cut- 
ting and curing it for hay has been usually considered preposterous by 
our farmers. 

Having come into the possession, a few years since, of some marshes 
of the above kinds near the Jersey sea-shore, and, soon after this, owing 
to an excessive drought prevailing mostly through the months of May 
and June, I found that I should be short the coming winter in upland 
hay for my stock — moreover, it rose, directly after harvesting, to the 
high price of $40 per ton and salt-marsh hay to $20 per ton, about 
double the prices they usually command here — under these circumstan- 
ces I made up my mind to experiment the coming winter for fodder with 
what was considered the most worthless of all the various kinds of herb- 
age growing on the fresh- water marshes of this region, which I had hith- 
erto cut and cured only for stable-bedding and the mulching of fruit- 
trees, shrubs, and strawberries. 

I should remark here that this kind of herbage which I made use of 
is not a grass, but one of the CyperacecBy (sedge family,) called Scirpus 
pungensj and containing, as it is said, very little of either starch or 
sugar. 

In order to keep my stock in fine condition, I have always been in the 
habit of feeding more or less bran and meal of various sorts even with 
the best of upland hay, and I knew it would be still more necessary to 
do this with the coarse sedge 1 had selected for my experiment. More- 
over, in order that domestic animals digest and mak« available all 
possible nutriment contained in hay, straw, sedge, or cornstalks fed to 
them, it is necessary that they should have other food mixed with these, 
abounding largely in nitrogenous substances. Cotton-seed, linseed, and 
Indian meal are, perhaps, the most suitable for this purpose. - 

I had been in the habit of giving my horses and cattle from seven to 
twenty pounds of good upland hay per day, according to their size and 
kind, together with two to twelve quarts of ground feed. The propor- 
tions generally of this ground feed were in measure as follows : 3 parts 
Itidian meal^ 1 part cotton or linseed meal, 4 parts whea>bran. Thus, 
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if the ration happened to be four quarts, three pints would be Indian 
meal, one pint cotton or linseed meal, and four pints bran. For horses 
these rations were of an equal quantity morning, noon, and night; for 
cows, morning and night only. 

Enough of the sedge was passed through a hay-cutter to fill a peck 
measure, and every time an animal was fed this was sprinkled with 
water, the ration of meal and bran added to it, and all then well mixed 
up together. During the day each animal had as much of the loose 
sedge as it would eat up clean, which was not more in quantity than 
they had usually consumed of upland hay. All were stabled and boun- 
tifully bedded. Each animal had a lump of Liverpool rock-salt con- 
stantly in its feed-box to lick at pleasure. In addition to this, each was 
given, once a week, a gill of wood-ashes and a tablespoonful of sulphur. 
I never had stock winter better or come out in finer condition in the 
spring than my animals then did, and the same has been the case every 
subsequent season when thus fed. The horses traveled at the same pace 
as before and did the same amount of work, and the cows gave just as 
much milk, which made as much and as fine a quality of butter as 
when fed on an equal quantity of upland hay. 

Another lot of stock I have since tried with salt-marsh hay alongside 
of those on sedge ; both in other respects were treated in the same man- 
ner, and they came out in the spring in like condition. One farrow 
cow in the sedge lot averaged within a fraction of seven pounds per 
week of best quality of family butter from the time she was taken 
up from pasture in autumn till turned out again the following spring. 
The only difference I made in the quantity of ground feed when salt 
hay and sedge were foddered was to add one more measure of linseed 
or cotton-seed meal to the ration per day. . For example, if the ration 
was one pint or one quart per day with upland hay, then I doubled this 
with the sedge, but did not increase either the Indian meal or bran. The 
reason I did not make this addition with Indian meal was because the 
former contains a greater proportion of nitrogenous substance than the 
latter. 

Eeckoning 8 per cent, for interest and taxes on the value of the marsh, 
together with the labor of cutting, curing, and storing the sedge in the 
barn, it cost only $5 per ton. The additional cost of the extra linseed 
or cotton-seed meal taken to feed with the sedge over that of upland 
hay was about $1 per ton, making the whole cost, say, $G. This proved 
a saving that winter of $34 per ton in the cost of hay. As upland hay 
has since been worth on an average here only $20 per ton, the gain 
between feeding that and sedge during the latter time was only $14 per 
ton. Every one now, from the above data, can make his own calculations 
as to the economy of feeding coarse marsh hay or sedge, as it will depend 
entirely on the relative value with him between this and upland hay 
and the cost of meal and bran. Straw of all kinds, and corn-stalks, 
may be utilized in the same economical manner, and thus feeding them 
would considerably increase the percentage on the income of all grain- 
gr6wing farmers. 

My marshes are so low as to be overflowed whenever an easterly 
wind blows strong enough to bring in a sufficiently high tide from the 
ocean or bays to cast the fresh water back from the mouths of rivers 
emptying into them. The sediment of this fresh river-water is more or 
less fertilizing, and adds to the annual growth of the various kinds of 
herbage natural to them. 

It would be an injury to dike and drain these meadows I am now speak- 
ing of, as the soil is a poor hungry sea sand or gravel, with a thin coat of 
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overlyiDg muck, formed from the decayed herbage which has been grown 
upon them for past ages. They would not produce, drained, near so well 
as now, subject as they are to the overflow of fresh water, as I have 
ascertained from some experiments made on parts of a meadow for sev- 
eral years past, and have therefore let it go back to sedge again. If 
the soil were sufficiently deep and rich, then it would be better, proba- 
bly in most cases, to dike, drain, and seed them with red-top, or some 
other of the cultivated grasses. 

In conclusion, to encourage others in making experiments with coarse 
herbage for fodder, I would refer to the furze, gorse, or whin, TJlex Euro- 
pceus, (as it is known by all these dilferent names,) which is frequently 
made use of for this purpose in Europe. When full grown, it is so high 
and thick, and armed with so many thorns, it makes an impenetrable 
hedge, as I have frequently seen it in England. Even the poet warns us 
against coming in contact with it then, for he says — 

Approach it not, 
For every blossom has a troop of swords 
Drawn to defend it. 

This furze, before hardening its stalks, is cut and passed through 
rollers, like sugar-cane, which bruise or crush it so fine that it can then 
be mixed with other substances and profitably fed to domestic animals. 
It is said to be particularly beneficial for increasing thd flow of milk in 
cows, and it also adds to the flavor of the butter made from it. 

But to return to the waste products of bur ov^n country. Why may 
we not, when necessity or economy demands, resort to the coarse flag 
growing in swamps, and the rough stiff rush of otherwise barren sandy 
lands, and utilize these ? The broom-sedge, also, covering thousands 
upon thousands of acres of old-field at the South ? 

I well recollect, years ago, that the cotton-seed left after ginning the 
snowy staple was considered a nuisance on the plantation, and it was a 
great trouble with the growers to learn how they could be most easily rid 
of it. At length they found out that it made a highly valuable manure ; 
then, decorticated and ground, a still more Valuable meal for stock-feed- 
ing. Kow, mix this with broom-sedge, which makes good hay if cut 
before the seed ripens, and from these two, which southern planters 
formerly were so anxious to get clear of as nuisances, and they probably 
have one of the best composite forages that our country can produce. 

The moose, the elk, and the deer thrive, and even get fat, on lichen, 
moss, shrubs, and the bark and smaller branches of trees. Perhaps the 
time may come when even these may be profitably utilized as forage for 
domestic animals, as browse has already long been by the settlers of 
forest lands. 



CATTLE-FEEDING IN NEW YORK 



By Prop. E. W. Stewart, Lake View, Y, 



The new method of exporting dressed beef to Europe, and the succesfe 
that seems likely to attend this enterprise, give new interest to the 
subject of cattle-feeding wherever the circumstances are adapted to that 
industry. 

Should one visit the interior cities and large towns of New York with 
a view of inspecting the character of the cattle raised in the State, ex- 
pecting there to find a full representation, he would be greatly surprised 
to find that most of these cattle were raised from 300 to 1,000 miles out- 
side its borders. He might thence infer that New York is not adapted 
to cattle-raising, or that it cannot compete with the cheaper and fresher 
soils of the West in the production of beef. It is true that the fresher 
and cheaper soils of the West have an advantage in requiring so much 
less capital and furnishing the grain for fattening at one-half the 
nominal price, but this advantage is merely temporary, and more spe- 
cious than real. The fact that land and food are cheap comparatively in 
the West leads to wastefulness and loss in feeding, and these western 
advantajj^es ought to be fully counterbalanced by a better system in the 
East. 

The true cause of the deficiency of beef-production, as compared with 
consumption, in the interior towns of New York, may be found in the 
neglect to adopt a better system. That system of feeding which produces 
a steer of 1,400 to 1,600 pounds at twenty-four to 30 months will enable 
the New York farmer to compete most successfully in his home market 
with beef of western growth ; but if it takes four years to grow an ani- 
mal of that weight, the cost will exceed the market-price of the product. 
It thus happens that those farmers who have not improved upon the old 
system of slow growth regard beef-production as unprofitable, and have 
substituted for it grain-raising or other marketable crop. The average 
farmer is so conservative of the ways in which he has been educated, 
that he seldom attempts to improve his processes, but when they become 
unprofitable, abandons the business as hopeless. If, in his opinion, 
some crop will bring more ready money on sale than can be made by 
stock-raising, he raises and sells the crop, without a serious thought as 
to the effect of this policy upon the future condition of the land. Early 
maturity — a system securing marketable maturity at twenty-four to 
thirty months, with a live weight of 1,200 to 1,600 pounds — will bring 
success to beef-production in New York. 

England has greatly increased her meat-production during this 
century, and at the same time has doubled her wheat-yield per acre. 
Grain and stock raising must go together when it is proposed to keep 
up the fertility of the soil. Germany has increased her meat-production 
while devoting so large a proportion of her land to beet-sugar culture. 
Even the refuse of the beet, after sugar extraction, will feed more cattle 
than the same land devoted to grain-crops; so, likewise, the lands of 
New York, now devoted to indifferent grain-raising, with little stock, 
would produce more grain by doubling the Btock. 
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PRESENT CONDITION OF CATTLE-FEEDING IN NEW YORK. 

I co.nnot report much general advancement among cattle-feeders of 
New York beyond the system of twenty-five years ago ; for, as already 
stated, most of those who found cattle-raising unprofitable abandoned 
it for other agricultural products, instead of attempting to improve the 
sj^stem. The general system may be summed up in this manner : The 
calves are allowed to suckle the dam six to ten days, and are then fed 
upon a mixture of new and skim milk for a short time, when they are 
reduced to skim-milk or whey alone, in cheese districts. The skim-tnilk, 
if given in sufficient quantity, will grow a fine calf in connection with 
grass ; but it is usually given in such scanty measure, that the calf 
makes a very slow growth, and at ten to twelve weeks is often turned 
into an indifferent pasture. These ordinary skim-milk calves reach a 
weight of 250 to 300 pounds at six months, and 350 to 450 pounds at one 
year old. If fed upon whey alone, they will scarcely reach the former 
figure, even with grass, because whey is only one element of food, (sugar,) 
and the calves are so poorly nourished while young that they do not 
thrive when they come to rely upon grass. The second year the animals 
reach a live- weight of from 550 to 800 pounds, and at the end of the 
third year 850 to 1,100 pounds 5 averaging rather under than over 1,000 
pounds at three years old. During the fourth year they are prepared 
for market by a little extra pasture together with ten to twenty bushels 
of corn, and reach a weight of 1,100 to 1,400 pounds at the end of the 
fourth year ; the average is not over 1,250 pounds. This is an average 
daily gain of only eight-tenths of a pound per day. They are kept in 
a sort of store condition until the last year, and it may well be supposed 
they do not then readily take on the fattening habit after being kept so 
long in an unthrifty state. This system is called by . those who practice 
it «'a healthy, natural growth." But the market is always dull for this 
"natural growth," and consequently these animals are sold for 20 per 
cent, less per pound than those that make a rapid growth and reach 
1,400 to 1,600 pounds at two and a half years old. The ordinary market- 
price of these four-year- old animals is about 5 cents per pound, live 
weight, or $62.50. This pays the feeder an average of only 4.42 cents 
per day for four years — certainly very little encouragement — and we 
can easily see why farmers abandon so hopeless a business. But, 
however discouraging this statement may be, it is as favorable an 
exhibit as can be truthfully given of the general system of cattle-feeding 
in New York. 

FEEDINa CATTLE RAISED BY OTHERS. 

Another branch of our system consists in purchasing steers from two 
and one-half to three and one-half years old, and feeding these a single 
season. This class of feeders have studied the question of the^cost of 
adding to the live weight of cattle more thoroughly than the farmer who 
raises them. 

Here the first diflaculty that confronts the feeder is the general un- 
thrifty condition of these steers. They have, in a majority of cases, 
been kept in such a state of suspended growth as to lessen the normal 
capacity of the digestive system and the powers of assimilation in the 
secretory vessels. It thus requires from one to two months before these 
animals enter upon a stage of thrifty growth, and this time and the 
food eaten are practically sacrificed, as compared with animals in a thrifty 
state. 

Feeders of experience^ therefore, seek animals whose organs are all 
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' in an active state, and capable of assimilating large quantities of food. 
Such animals may be made to gain rapidly in weight and quality. 
They prefer to buy even very thrifty two-year-olds in preference to older 
and heavier animals that have been grown by the slow method. Some 
years since, when almost every farmer grew a few steers for sale, those 
who had skill in feeding made a practice of buying a lot for fattening 
each year. 

The now venerable John Johnston, neay Geneva, K. Y., was a con- 
spicuous instance of this mode of feeding. Being a Scotchman aud con- 
versant with good farming in his native land, he placed a much higher 
value upon the manure made from fattening cattle to enable him to 
raise large crops than his neighbors. He was willing, therefore, to take 
the chances of success in this mode of feeding. Mr. Johnston began 
this system of feeding more than forty years ago, and he has stated 
lately that he often fed out 45 tons of oil-cake in a year. He had seen 
the good effects of this food in starting thrift in lean animals, and to 
his free use of oil-cake is to be attributed the greater success that 
attended his feeding of both cattle and sheep. Wheat was his principal 
crop, although he was successful in the yield of Indian corn on his rather 
heavy soil, sometimes reaching 75 to 80 bushels per acre. He regarded 
his land too valuable for grass, except in the rotation; consequently his 
fodder was principally straw and corn-stalks. In the hands of most 
feeders this refuse fodder would have led to failure in cattie-feeding, but 
the intelligent farmer will now see that a small quantity of oil-cake 
would supply all the missing constituents (muscle-forming and fat-pro- 
ducing elements) in straw and corn-fodder, and render this as well-bal- 
anced food as good meadow hay. 

Corn has too much starch and too little nitrogenous matter to feed 
alone with straw. When Mr. Johnston put up a lot of three-year-old 
steers to feed he began with two pounds of oil-cake and three to five 
pounds of corn-meal, and this was increased gradually to four pounds 
of cake and eight to ten pounds of corn-meal. He also avoided the too 
common practice of feeding a single food, however good it may be in itself. 
He gave hay once a day, and sometimes bran and pea-meal as a change. 
He found, practically, that his steers did better to have a few hours each 
day in the yard and sunshine than when kept constantly in stable. 

From numerous experiments, however, it is found to depend more 
upon the habits of the animals than upon the simple fact of confine- 
ment. Those steers that have been reared in a wild, state, or never 
stabled, feel the confinement irksome, and must be broken to the stable 
gradually. This is why feeding western .steers in New York is often 
unsuccessful when they are kept in stable several months. A sudden 
change of habit is nearly always hurtful. But steers that have been 
stabled from calfhood during cold weather will do better if kept wholly 
in stable for a period of several months while finishing them for the 
butcher. 

Mr. Johnston found that he could put on from to 3 pounds per head 
per day, depending upon breed and thrift when put up to feed. Good 
grade short-horns would, occasionally, make something more than 3 
pounds per day for 150 days ; but this rate of gain was exceptional. 
His average might be considered as reaching 2J pounds per day. He 
usually made a gain in price of about 2 cents per pound between the 
purchase-price in the fall and sale-price in spring. From this came his 
profit. He purchased some time in October and sold in March, if the 
price was favorable. If the steers weighed 1,000 pounds at the time of 
purchase, and the price was $4 per hundred, they cost $40 per head} and 
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at the end of one hundred and fifty days would weigh 1,318 pounds, and 
would bring, at 6 cents per pound, $79.08, having gained in value $39.08, 
or nearly doubled. He fed of oil-cake an average *of about 3 J pounds per 
day, or 525 pounds per head ; of corn-meal, 8 pdunds, or 1,200 pounds ; of 
hay, 8 pounds, or 1,200 pounds. Counting these at rates of recent years 
would give: oil-cake, $9.18; corn-meal, $12; hay,$6; in all, $27.18. This 
would leave $11.90 to pay for his straw and labor. This is not intended 
as an accurate statement of his gains for any one year, but only as an 
approximate statement of his results. His cattle were often purchased 
much lower, and the oil-cake for $12 to $18 per ton, and other feed in 
proportion. 

Mr. Johnston was an excellent judge of stock ; knew what animals 
would feed well, how to feed them, and last, but not least, how to sell 
them. Besides, he proceeded upon the wise plan of making all the 
manure he could, no matter how small the margin of direct profit in 
feeding. He got his pay abundantly in the crops produced from the 
manure. He has paid less attention to warm stables in feeding than is 
generally considered requisite to the greatest economy; but this maybe 
explained in the fact of his feeding cattle raised often without stables, 
and too great a change in the habit of animals is not conducive to rapid 
fattening. Mr. Johnston has been the best example of success in feed- 
ing cattle raised by others with only common care, and fed by him with 
only common Appliances, but with much skill in the selection of food and 
its proper proportion in the ration. Another example of a different style 
of feeding may be usefuL 

In 1870 we visited Mr. Otis S. Lewis, of Orleans County, New York, 
who had for several years adopted the plan of buying about the 1st of 
December, in the Buffalo cattle-yards, thrifty bullocks from the West, 
averaging 1,200 to 1,300 pounds. He selected, as far as he t;ould, cattle 
that had been handled, so that they might take kindly to a warm stable. 
These were put up and fed about one hundred days. The daily ration 
was made up of 5 pounds of clover-hay, 15 pounds of straw, 9 pounds 
of corn-meal, and one-half bushel of swede turnips, pulped and mixed 
with the short-cut hay and straw, and then all thoroughly steamed to- 
gether. Sometimes 4 pounds of wheat-middlings was substituted for 
BO much of the corn-meal. This ration came out of the steam-box with 
a most savory and appetizing smell, and the cattle eat it with a great 
relish. He bought cattle in good condition, requiring only a short time to 
finish them for first-class beef. His lot of 25 head at this time cost 6 cjButs 
per pound and averaged 1,250 pounds per head. At the end of one hun- 
dred days they averaged 1,550 pounds per head, having gained 3 pounds 
per day. They sold at 7| cents, and brought an average price of $120.12; 
and, costing $75 per head, gave an increase of $45.12. He estimated 
the cost of food, besides straw, at $20 per head, and the actual cost 
of labor at $4, leaving $20.12 to pay for straw and profit. He was 
able to raise turnips at 7 cents per bushel, but estimated them as worth 
for feeding 12 cents per bushel. In other years the cost and sale price 
were different, but the result nearly similar. Those cattle were fed in a 
warm stable, and not let out until sold. This ration seemed to have the 
same effect upon the cattle as the most succulent grass, and produced a 
gain almost equal to the most favorable pasturage at the best season. 
Mixing pulped turnips with the other food, and steaming, diffused the 
odor through the whole mass. It is a great point in fattening to render 
the food so very palatable that the animal is tempted to eat to the limit 
of its digestion. 
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AN EXPBBmENT. 

I will give an experiment of my own, many years ago, in feeding a 
lot of forty head of small two-and-a-half and three-and-a-half year old 
steers. They had been raised by yarious parties in an adjoining county, 
and few of them had made a respectable growth for their age, but were 
all in a healthy state, and, as we thought, good selections to experiment 
upon and determine how long it takes to change the habit of unthrifty 
animals and put all the secretory vessels into active work, so that full 
rations may be digested and assimilated. An animal that has had 
scanty nutrition usually possesses a small capacity for digestion, and it is 
a slow process to change this stunted habit to one of thrift. The 
average weight of this lot was only 850 pounds, although some two- 
thirds of them were three and a half years old. They cost only $2 
per hundred, or $17 per head. We put them in comfortable quarters 
on the 3d of December. After making all reasonable allowance for 
their condition, we thought the price would permit the trial of an ex- 
periment without loss, but we discovered in the end that the estimate 
was a very close one. We began by feeding. a daily ration of 2 pounds 
oil-meal, 2 pounds bran, and 2 pounds corn-meal per head, mixed with 
2 bushels of short-cut straw, and all well cooked together. This was 
given in two feeds, morning and evening, with about 3 pounds of hay 
at noon. This was found to be a full ration at first, and after cooking 
came to them in a most savory condition. They soon took it with greedi- 
ness. Those steers that had previously enjoyed shelter began to show 
a marked improvement over the others in three weeks, but at the end 
of thirty days the lot, on weighing, were found to have gained only an 
average of 10 pounds in weight. The gain in weight does not, however, 
represent the whole of the real gain. A lean animal gradually loses a 
proportion of the water in the fluids of its system before it begins to 
increase in weight when fed upon grain. This loss of sap is replaced 
with fatty matter. Lean flesh holds 50 per cent, more water than fat 
meat. So lean animals, when put up to feed upon grain, may be making 
good progress for a time without any increase in weight. But when 
animals are fed properly they are always in a condition to lay on fat 
in due- proportion. Ten of these steers had gained in thirty days 25 
pounds each, and ten had gained nothing in weight. The next thirty 
days the ration was increased 2 pounds of bran and 2 pounds of corn- 
meal per day. The increase in the ration was made to correspond with 
the increasing wants of the steers. This additional 4 pounds of grain 
could now be digested and assimilated. The next thirty days showed a 
marked improvement in most of the lot, but especially in those that had 
gained most in the first period. Ten had gained 1^ pounds per day, 20 
had gained f pound per day, and 10 only J pound per day; an average 
of only 25 pounds per head. The ration for the next thirty days was 
increased by 2 pounds of corn-meal and 2 pounds to the noon ration of 
hay, and, besides, one gallon of cheap molasses was nsed in the wate^for 
wetting the straw, &c., for the steamed ration. This was but a small 
amount of sweet to be diffused through 90 bushels, but it added so de- 
cidedly to its flavor as to become at once apparent. The steers had now 
nearly all of them got into a thriving condition, and during this period 
of thirty days the gain was much more rapid. The best ten gained 
pounds each per day; twenty gained IJ pounds, and ten only f pound; 
an average of 41^ pounds each for the lot. The first ninety lays had 
only produced an average gain per head of 76^ pounds. 
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To show the risk of loss in feeding such animals, we will see how the 
account stands at the end of ninety days : 



40 head of steers, 34,000 pounds, at 2 cents 680 00 

Oil-meal, 7,200 pounds, at If cents 126 00 

Bran, 12,000 pounds, at | cents 90 00 

Corn-meal, 14,400 pounds, at 1 cent '.. 144 00 

Hay 13,200 pounds, at ^ cents 79 20 

30 gallons molasses, at 30 cents 9 00 



1, 128 20 

Cr. 

By 40 steers, 37,050 pounds, at 3 cents 1, 111 50 



Apparent loss, besides labor 16 70 



Cattle and beef at this time were very low, and it will be perceived that 
the first ninety d^ys had lost us all our apparent good bargain ; but these 
animals were now better worth 3 cents per pound than 2 cents ninety 
days before. They were now, most of them, ready to make a thrifty gain 
with the same good food and care. The ration of the last thirty days 
was continued for the next sixty days. Everything now seemed favor- 
able, and at the end of this period the leading ten head had gained 3 
pounds live weight per day, twenty head had gained 2^ pounds each per 
day, an4 ten head two pounds per day. Here was an average gain of 
of 2J pounds per head, or 150 pounds in sixty days ; a remarkable gain, 
considering their condition at the beginning. At this period twenty 
head, averaging 1,150 pounds, were sold at 4 cents per pound, or $920. 



The account now stands : 

40^ head, 3,705 pounds, cost tl, 128 20 

Expense of keep last 60 days , 390 00 

1 518 20 

By 20 steers sold, 23,000 pounds, at 4 cents i. .. 920 00 

By 20 steers on band, 20^050 pounds, 31 cents 651 63 

1,571 62 

Showing an apparent gain of 53 42 



The reader will have observed that this expense account does not 
reckon the 32 tons of straw fed, which at any price would absorb more 
than the apparent profit. But straw is seldom taken into the account^ 
the manure made from it being considered an equivalent. The reader 
will also pardon the effort to show a little profit in this case, as it is 
evidently a desperate one, and requires strategy. 

-4iiother point that tells in its favor is the high price of grain, com- 
pared with the then low price of beef. But under these discouraging 
circumstances, suppose the class of cattle had been better, had been jis 
good as these were after ninety days' feeding, and the price paid had 
been 50 per cent, higher, or 3 cents per pound, the reader will see that 
by feeding them ninety dajs, with a gain of 2J pounds each per day, 
there would have been a substantial profit upon everything fed, leaving 
the manure for the labor. And I should be quite willing to take a con- 
tract to feed cattle in the most comfortable stable, furnish all the mate- 
rial, and take all the labor requisite to the most approved method of 
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feeding, asking in return payment only for the food famished, finding 
the profit wholly in the manure. 

A few years later I fed ten head of three-year-old steers for one hun- 
dred days, keeping an accurate account of the daily ration, their increase^ 
every thirty days, and for the whole period. They were largely of short- 
horn blood, (sired by a seven-eighths blood bull,) had been well raised, 
as that term is generally understood, and accustomed from calf hood to 
be handled and stabled. They averaged 1,210 pounds, and cost 4^ cents, 
or $54.45 per head. Being in a thrifty condition, and accustomed to good 
shelter, they took most kindly to their new quarters when put up No- 
vember 20. Regarding this as a favorable lot of steers for rapid fatten- 
ing, we gave the following combined ration, made by grinding together 
10 bushels of corn, 560 pounds ; 8 bushels of oats and pease grown to- 
gether, 384 pounds; and 1 bushel of fiax seed, 56 pounds ; making 1,000 
pounds. This is the proportion, and, when evenly mixed and ground 
fine, furnishes a fattening ration so complete that little improvement 
can be made upon it. At the time mentioned this ration cost $1.10 per 
100 pounds. The first two weeks 10 pounds of this was mixed with 2^ 
bushels of cut-straw, and all well steamed together, as the daily ration 
of each steer, given in two feeds, morning and evening, with six pounds 
of long hay at noon. This proportion of flaxseed makes the ration just 
laxative enough for health, and its oil is also worth all it costs in laying 
on fat ; the corn is very rich in starch, and the pease and oats in albumi- 
noids ; and the straw is so softened by the steaming and so permeated 
with the flavor of the grain as to give it a fine relish for the steers. In 
fact, this cooked ration with straw is eaten as eagerly as if mixed with 
hay. About 2 ounces of salt is added for each steer before steaming. 
At the commencement of the third week the grain-ration was increased 
to 11 pounds. These steers seemed as contented in their new quarters 
as if they had been raised in them. This demonstrated the advantage 
of buying those animals for feeding that have been accustomed to the 
comforts of a good stable. At the end of the first thirty days these ten 
steers had gained an average of 75 pounds each, or 2J pounds per day. 
Two steers that appeared more perfectly formed than any of the 
rest were weighed when first put up, and turned the scale on 2,500 
pounds, and on being weighed now were found to have gained together 
180 pounds, or 3 pounds each per day. The ration was increased 2 
pounds for the next thirty days. Care was taken to feed only so much 
as was eaten with a relish, and 13 pounds of grain of this combination 
was found to be all that would be eaten clean by these steers of over 
1,300 pounds' weight. At the end of the second thirty days the average 
gain was found to be 100 pounds, or 3^ pounds per day. The ration for 
the next and last period of thirty days was increased to 15 pounds of 
grain, and the gain for this period was also an average of 100 pounds 
per head. These steers were then sold at 6^ cents per pound, and the 
account stood thus : 



10 steers, 12,100 pounds, at 4^ cents $544 50 

11,560 pounds of grain, at $1.10 127 16 

5,400 poands of hay, at 60 cents 32 40 

13,500 poauds of straw, at 40 cents 54 00 



758 06 

Cr. 

By 10 steers, I'.SSSO pounds, at 6 J cents 929 12 



Balance to pay labor and profit 169 06 

20 ▲ 
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This is an nnusnally favorable case of feeding steers raised by others, 
but such a rate of gain can often be reached with steers of your own 
raising. In this ration, double the amount of oil-meal may be substi- 
tuted for the flaxseed and wheat-middlings, or bran for the oats and 
pease, with the quantity slightly increased ; but oats, pease, and corn, 
with flaxseed or oil-meal, is a combination of food easily obtained in 
many parts of our country, and is a great improvement over that of 
corn alone. So good a result could not be expected with that amount 
of food without cooking the ration and feeding in a warm stable. 

TRUE SYSTEM OP MEAT-PRODUCTION FOR NEW YORK. 

We have thus far discussed cattle-feeding in New York as it has been 
heretofore and is now principally conducted. The early system was 
based upon the fact that many parts of the State were adapted to graz- 
ing and not to grain-raising ; and these early farmers were in the habit 
of raising a few animals each year and feeding them very sparely through 
the winter, but giving them a good range of pasture in summer, and at 
three and a half years old they sold them to other farmers to be finished 
upon grain-feeding. But, as we have seen, these very slow-growing an- 
imals did not feed profitably upon grain, it requiring so long a time to 
get them into a fattening condition. TJhis system is so extremely un- 
profitable to both sides that it has been largely abandoned ; and now 
the question arises whether New York must abandon meat- production, 
or whether she may not adopt a better system and produce meat with a 
profit, besides bringing the more important result of keeping her soil in 
perpetual fertility. The solution of this problem is found in the system 
of 

FULL FEEDINa AND EARLY MATURITY. 

In feeding animals, as in other things, time is a most essential element 
of success. Nature has most clearly pointed out to us the road to suc- 
cess in cattle-feeding. It is found in this law that the young animal 
takes the least amount of food to produce a x)Ound of growth, and that, 
all other things being equal, each succeeding pound of growth or live 
weight up to maturity of the animal costs more than the preceding 
pound. This has been established by so many facts that it may be laid 
down as a law. 

Two interesting experiments were conducted by Professor Miles at 
the Michigan Agricultural College farm in 1866 and 1868. In the 
former year three, and in the latter six, pigs were fed upon milk. These 
pigs were from four to six weeks old at the beginning of the experiment. 

It took an average amount of milk to produce a pound live weight as 
follows : first week, 6.76 pounds ; second week, 7.75 pounds ; third week, 
12.28 pounds ; fourth week, 10.42 pounds. The professor attributes the 
cause of its taking a greater amount of food the third week than the 
fourth to a " derangement of the digestive organs during this week, as 
shown in a tendency to constipation," and he remarks that " the railk to 
produce a pound live weight constantly increases." 

The experiment of 1868 was continued afterward for twenty weeks 
upon corn-meal. The time was divided into five periods of four weeks 
each. It required of corn-meal to make a pound live weight : first pe- 
riod, 3.81 pounds 5 second period, 4.05 pounds ; third period, 4.22 pounds ; 
fourth period, 5.24 pounds ; fifth period, 5.98 pounds. 

Another experiment with a larger number of pigs had 9, similar result. 
It will be perceived that in the fifth period, when the pif/s were twenty- 
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eight weeks old, it took about 75 per cent, more food to make a pound 
live weight than in the first period when they were eight to twelre 
weeks old. 

The writer tried a similar experiment in 1874 with a miscellaneons 
lot of ten calves fed wholly upon akim-milk. The milk was all weighed 
daily and the calves each week. It required of milk for one pound 
gain : first week, 11.02 pounds ; second week, 12.18 pouuds ; third week, 
13.17 pounds; fourth week, 13.40 pounds; fifth week, 14.60 pounds; 
sixth week, 15.05 pounds ; seventh week, 16.71 pounds; eighth week, 
16.80 pounds; ninth week, 17.01 pounds; tenth week, 16.08 pounds; 
eleventh week, 16 pounds ; twelfth week, 15.90 pounds. The decrease 
of milk to make one pound live weight, beginning the tenth week, was 
caused by the calves learning to eat grass. These calves were each 
weighed separately, as was the milk fed to each, and the gain was very 
unequal in difierent calves, as they were not a uniform lot; but the 
result stated is the average of the ten. We regarded this experiment 
with great interest, not only as showing the gradual increase of cost to 
put on live weight as the animal grows larger and older, but as showing 
the value of skim-milk in growing calves. It has a value, when properly 
fed, much above that usually attached to it. We should also mention 
the experiments of Mr. J. B. Lawes, of Rothamstead, England, which 
proved the precise point under consideration, that the cost of putting 
on live weight is in proportion to the age and size of the animal. 

Mr. 0. S. Marvin, ot Oxford Depot, Orange County, New YorL, raised 
the steer called " Uncle Abe," and Hon. George Geddes states the fol- 
lowing facts concerning his growth: At birth, October 19, 1864, 
weighed 134 pounds ; at ninety days, 385 pounds, having gained 251 
pounds, or 2.79 pouuds per day. During this time he had the milk of 
his mother, and after ten days old a quart of meal and oats per day, the 
mother having all the meal she would eat. At six months old he 
weighed 670 pounds, having gained 285 pounds during the second period, 
or 3.16 pounds per day, its food having been gradually increased to 
two quarts of meal per day. At one year old weighed 1,036 pounds, 
having gained the second six mouths 360 pounds, or 2.03 pounds per 
day. At eighteen mouths weighed 1,354 pounds ; gaining the third six 
months 318 pounds, or 1.76 pounds per day. At two years old weighed 
1,616 pouuds, having gained the fourth six months 262 pounds, or 1.45 
pounds per day. At two and a hah years old weighed 1,830 pounds, gain- 
ing 214 pounds, or 1.18 pounds per day. At three years old weighed 2,070 
pounds, gaining 240 pounds, or 1.33 pounds per day. At three and a half 
years old weighed 2,270 pouuds, gaining 200 pounds, or 1.11 pounds per 
day. At four years old weighed 2,360 pounds, and at the end of four 
years and four mouths weighed 2,530 pounds ; having gained in the last 
ten months 260 pounds, a trifle more than in the first ninety days, the 
rate of increase falling to of a pound per day. As the age increased 
the Ibod was increased to meet the wants of the animal, and at two and 
a half years eight quarts of meal, with good roots, hay, or grass, was 
given. It is easy for the reader to see that this steer might have been 
sold at a profit at any time up to two years old. At this latter period 
he would have brought in market as good beef $100, which would have 
given a profit, but would have brought a better profit at one year old, 
as he would then have sold for about $70. It will be noted also that it 
took two years, or till he was three years old, to double his weight at the 
end of the first year ; or, in other words, it costs less than one-half as 
much to produce a given weight the first year as during the second and 
third years. This is the earliest complete case of actual weights given 
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at periods of six months that we have seen; but since that several cases 
of actual weighings at short periods have been reported, among which 
the following is the most complete and instructive. It was first pub- 
lished in the Live-Stock Journal for May, 1873. It is the history of a 
pair of grade short-horn twins raised by Mr. William Wallace, of Grant 
Park, Kankakee County, Illinois : 

'^ELLSWORTH TWINS." 

They were dropped April 2, 1870, and called the "Ellsworth Twins." 
Their food the first summer was sour milk, oil-meal, and grass. This 
produced as fine a growth as whole milk. They weighed on the 2d of 
October, at six months, 1,340 pounds. Their growth is shown in the 



following weighings : 

Pounds. 

January 3, 1871, they weighed, together - - 1,550 

February 30, 1871, each weighed 865 pounds; together 1,730 

April 2, 1871, one year old, together 1, 960 

July 2, 1871, weighed, together , 2,330 

August 24, 1871, each weighed 1,250 pounds ; together 2, 500 

October 14, 1871, weighed, together 2, 692 

November 25, 1871, weighed, together 2, 880 

January 2, 1872, weighed, together 2, 950 

January 31, 1872, weighed, together 3, 062 

February 15, 1872, weighed, together 3, 125 

February 28, 1872, each weighed 1,599 pounds; together 3, 180 

March 16, 1872, weighed, together 3,265 

April 2, 1872, two years old, together 3, 305 . 

April 28, 1872, weighed, together 3, 400 

July 1, 1872, weighed, together 1 .'. 3, 575 

August 31, 1872, weighed, together 3,650 

October 26, 1872, each weighed 1,950 pounds ; together 3, 900 

December 6, 1872, weighed, together 4, 145 

February 5, 1873, each weighed 2,150 pounds ; together 4, 300 

April 1, 1873, three years old, together 4, 500 



These steers were fed upon grass, hay, and corn, in the open air, and 
never stabled. It will be observed that these twins reached a greater 
weight at two years and three years, with only sour milk and oil-meai 
the first six months, than the steer Uncle Abe, that had full rations 
of whole milk. This is a valuable example, showing that butter-dairy- 
men may raise excellent calves and get all the profit from the cream. In 
this case we also see a very steady and comparatively uniform growth, 
yet a gradual decline in the ratio of gain per day from the beginning. 

The error of exposure to the weather the first winter is very obvious. 
They gained the first six months (if we suppose them to have weighed 
180 pounds when dropped) 1,160 pounds, while the second six months 
(winter) they gained only 620 pounds. Had they been kept warm, they 
would, undoubtedly, have gained 200 pounds more. Their gain the first 
year was 1,780 pounds j second year, 1,345 pounds; third year, 1,195 
pounds, a constant decrease the older they grew. But the reader will 
note the omission of one most important fact in this case, and that is, 
the amount of feed given in all the different periods; this would have 
added greatly to its interest. 

Another example; 

As teaching by example is more effectual than by precept, another 
case of rapid growth, occurring the past year, is given. It relates to a 
gcade short-bom calf and its mate, fed wholly upon skim-milk. The 
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calf was dropped March 1," 1876. At four weeks old this calf weighed 
160 pounds, and was purchased by C. H. Famum, of Concord, N. H., for 
a mate to another one that weighed, at the same age, 205 pounds. His 
purpose was to raise these for oxen if they should grow alike in form 
and size. Their feed was exclusively skim-milk, but it soon became 
apparent that the 160-pound calf was outweighing the other, and he 
abandoned the project of rearing them for oxen. At 8 J months old the 
one originally the largest, but now the smallest, was slaughtered. His 
girth was 5 feet 2 inches, and his dressed weight 522 pounds. This was 
a remarkable dressed weight, as its live weight must have been 800 
pounds ; but the other calf was so much better that it was deternained 
to feed it, on experiment, till one year old. The last three months its 
feed was principally skini-milk and shorts, and his girth, at the end of 
the year, was 6 feet and 5 inches, and he so fat that his hips were hardly 
discernible. He was purchased by a butcher at 10 cents per pound for 
his dressed weight, and slaughtered on the 1st day of March, 1877, at 
just one year old. His live weight was 1,200 pounds and dressed weight 
902 pounds. Meat, 748 pounds; hide and tallow, 154= pounds. Price 
paid, $90.20. 

These cases clearly show that new milk is not indispensable in grow- 
ing the best calves, and, further, that the system of giving up the whole 
milk of the dam to suckle the calf is wasteful and unnecessary. 

THE PROFIT OP EAELT MATURITY. 

Many more cases might be cited to show the practical effect of high 
feeding at an early age. It may be stated as an established fact that 
calves, according to breed, may, as an average, be grown to the weight 
of 800 to 1,000 pounds at one year, and from 1,200 to 1,500 pounds the 
second year. And it may be further added that the animal shall also 
have arrived at the same stage of maturity as is usual at three and a 
half to four years of age under the old system. 

M. Eenault, at a cattle fair in France, in 1846, found a bull, only two 
years old, that had all his permanent teeth, and all the points of devel- 
X)pment and maturity in perfection, and, on investigation, came to the 
conclusion that high breeding and feeding had produced this result as a 
natural consequence; that, the growth being accelerated by the improved 
alimentation, the ripening and maturing of all parts of the system had 
made equal progress. It is therefore an error to suppose that the animal 
is as immature as its age would indicate, judged by the old system. 

It may be a mystery to some that an increased amount of food should 
be required the second year to produce a given gain in weight. But the 
reason may be regarded as twofold : first, that while the young animal 
is in its most active stage of growth the waste of its system is much less, 
in proportion to weight, than when mature ; and, second, its accumulated 
weight the second year, on which waste accrues, is more than double 
that of the first year. Take the case of the steer Uncle Abe. Its 
weight at birth was 134= pounds, and at the end of the first year 1,036 
pounds ; it gained, thereforey 902 pounds ; half of this gain is 451 pounds, 
which, added to its birth- weight, gives 585 pounds as his average weight 
the first year. He gained 580 pounds the second year ; half of this, 290 
pounds, added to 1,036 pounds, his weight at the beginning of the sec- 
ond year, makes his average weight for that year 1,326 pounds ; and in 
the same way his average weight for the third year is 1,843 pounds. 

Now, it is evident that it must take more than double the food the 
second year to supply the waste of the system that was required the 
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first year, and the third year 50 pier cent, more than the second year, 
^ This, then, explains the reason of the increased cost of putting on live 
weight as the animal grows older and heavier. And if this be a law of 
nature, it certainly behooves the cattle-feeder to take note of it, and 
regulate hia system in harmony with it. If, then, the cost of growing 
beef constantly increases with the age and weight of the animal, it must 
follow that economy requires that the animal should be sold at the 
earliest period of maturity suited to the requirements of the market. 
This period is indicated at two years ; and well-grown animals intended 
for beef should not be kept beyond this i)eriod, except when an unfavor- 
able market requires it. 

COST OF A TWO-YEAR-OLD STEER. 

Having been driven by carefully-tried experiments to the conclusion 
that profit can only be expected from full feeding under the system of 
early maturity, and that to carry out this system to the best advantage 
the animals should be raised and finished for the butcher upon the same 
farm, I propose, in conclusion, to examine the real margin for profit 
under this best system. 

Let us take the average gain of good thrifty calves fed upon 20 pounds 
per day of skim-milk for the first ninety days, with an average of one- 
half pound of flaxseed and one pound of wheat-middlings or oat-meal 
after the first ten days, giving much less at first, but increasing it to 
that amount ; and the second three months, 10 pounds of milk, 1 pound 
of oil-meal, and 2 pounds of middlings per day, with pasture. The cost, 
then, of the first six months will be, for milk, 2,700 pounds, at J cent, 
$6.75; 30 pounds flaxseed, 90 cents; 91 pounds oil-meal, $1.82; 272 
pounds middlings, $2.04 ; 100 pounds hay daring first ninety days, 50 
cents ; pasture three months, at 15 cents per week, $1.87 ; in all, $13.88. 
With this feed the calves should average 500 pounds' weight at six 
months. 

The second six months it will require 10 pounds of hay per day, or 1,820 
pounds, $9.10; 182 pounds of oil-meal, $3.64; three pounds per day of 
middlings, 546 pounds, at $15 per ton, $4.10, amounting to $16.84; and 
the gain should to be 2^ pounds per day, or 410 pounds, averaging at one- 
year old 910 pounds, costing $30.72. 

The second summer, pasture at 30 cents per week will cost $7.80; 
three pounds per day of middlings, or oats, $4.10; total, $11.90. The 
second winter be will require 15 pounds of hay porday, or 2,730 pounds, 
$13.65; 6 pounds of corn-meal, $10.42; 4 pounds bran per da.v, $5.46 — 
$16.38 ; total cost of second .year $41.93. The steer will gain an average 
ot IJ pounds per day, or 547 pounds, weighing at two years old 1,457 
pounds. Tbis steer will cost at our figures, at two years old, $72.65, 
and such rapidly-matured steers will always bring, in tliis State at least, 
6^ cents, or $94.70. This would leave a profit ol $22.05. But it must 
be remembered that we have estimate*! for the most exi)ensive food and 
for feeding wholly on hay as fodder. It must also be remembered that 
although $72.65 may be considered a great price for a two-year-old steer 
to cost, yet it is made up of the products of the farm all estimated, and 
that the steer will pay a handsome profit ui3on that, while the ordinary 
steer will cost two-thirds as much and not bring in market more than 
one-third the price. 1 have raised calves upon the food here estimated, 
and at a cost of only $25 for the lirst year, weighing 900 pounds, sub- 
•fltituting straw tor half of the hay. 

Another formula for raising good calves and steers is as follows : The 
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same amount of milk as before, giving, after first twenty days, one-half 
pound of oat-meal and one pound of bran per day till three months old, 
then during next three months one pound oats unground and two pounds 
of bran per day, with pasture. This would make cost of first six months : 
milk, $6.75; oats, $1,275 ^^^n, $2.28 ; pasture, $1.80; total, $12.10. The 
second six months' feed, 8 pounds of hay, with straw ad libitum^ $7.28 ; 
one pound of oats and two pounds of bran per day, $6.37 ; total, $13.65 ; 
cost for the year, $25.75. The second year the cost would be : pasture, 
$7.80; 4 pounds bran per day, with pasture, $5.40 ; cost of six months: 
summer, $13.20. Winter feeding : 8 pounds hay, $7.28 ; 6 pounds corn- 
meal, $10.92; 4 pounds bran, $5.40; six winter months, $22.60; cost 
second year, $35.80. Total cost, two years, $61.55. 

This formula has produced an average live weight, with us, of 825 
pounds the first year and 1,350 the second year. This steer will bring 
6 cents, or $81, and leave a profit of $19.45. I do not feed corn or corn- 
meal the first year, because the object should be to produce a large growth 
of frame and muscle, and not to lay on fat excessively. Besides, corn- 
meal is very apt to derange the digestive functions, producing a feverish 
state of system. It is, however, allowable to grind one bushel of corn 
with two bushels of oats, or one bushel of corn with one of pease ; but 
if pea-meal is used for calves, it should be cooked, when it will be found 
an excellent food to grow a rangy calf. A variety of food will be found 
preferable to any single kind, and we have found oats, bran, and corn 
a combination promotive of both health and growth. I should advise, 
when obtainable, the use of a small quantity of oil-meal or flax-seed ; 
even a half-pound daily will have an excellent influence in winter-feed- 
ing to keep^the bowels ijQ the proper condition where roots are not fed. 

Tbese est^imates, it will be understood, are made t;0 suit prices in New 
York and most of the Eastern States, and of course are much too high 
for the West, and higher than the prices of cattle-food often are in New 
York ; but they are intended to show that with all these points against 
the Eastern States cattle may be raised at a profit. We have not esti- 
mated the money- value of the manure, which would increase the profit 
side of the account into fine proportions. The best English feeders 
think themselves well paid if they can bere-imbursed for the cost of the 
food in the value of the animal, charging all the labor and profit to the 
manure. 

Let those farmers, who think these estimates produce steers of greater 
cost than they can afford, take the trouble to estimate in the same way, 
and as fairly as we have done, the cost of those common, thin, scrimped 
animals which they do raise, and compare the cost with their value in 
market, and they will then see forcibly the point we have tried to illus- 
trate. If they will figure the cost of these common steers at two years 
old, charging fair prices for what they actually eat, it cannot be brought 
under $35, and they will seldom bring in market over $25. This system 
of full feeding and early maturity offers the only feasible plan by which 
the landc> of the Middle and Eastern States may be brought into a high 
state of fertility. With this system, like the lands of England, they 
may be caused to double their production in a quarter of a century. 

It offers a plan by which all the crops of the farm may be fed to ani- 
mals, and so go back to enrich the soil, receiving a full compensation tor 
the value ot the crops in the sale of beef. And as a good augury for 
the tuture, it is only the best animals that can be sold to supply this 
great opening market for our meats in England; and we trust this may 
be an effectual stimulus to the farmers of New York to strive and grow 
two animals where one has grown before, and that each animal may out- 
weigh two of its predecessors. 
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For many years there has been a search for new outlets to American 
meat-products. Numbers in proportion to population have not been 
maintained, but size and quality have both been improved, especially in 
beeves, since the advent of the short-horn. Shipments of cured and 
pickled beef, as well as of hams, pork, and lard, have largely aug- 
mented in bulk and value; but growers and shippers have not been 
satisfied, craving the higher prices of prime fresh beef, or the saving 
of heavy transportation bills by the processes of concentration. Nu- 
merous patents have been granted for extract of beef or other cooked 
and canned products convenient for safe and cheap shipment. The 
results have not been altogether satisfactory, as the profits only war- 
ranted the use of cheap beeves in Texas. Enterprising shippers 
believed it possible to send abroad our best corn-fed beef, by the use 
of refrigerating processes, in our fastest steamships, and present it in 
the principal markets of Great Britain in perfect soundness of condi- 
tion, in competition on its own merits with English beef of famous 
repute. 

Little more than a year ago a pioneer experiment was made in New 
York with such success as to command a constant extension of the 
business, until the weekly shipments have reached an average of fifteen 
hundred beeves, and Philadelphia and other cities have inaugurated 
similar enterprises. 

The success of the experiment has caused a sensation in England 
among producers and consumers. The Liverpool Daily News says that 
the quality of American beef is in no way inferior to that of British pro- 
duction, and can be sold at 2d. to 3d. per pound lower retail rates. About 
600 tons weekly are now shipped, mostly going to London, and taken by 
west-end clubs and other institutions. A portion is sent to Birmingham, 
where it has reduced the price of English beef 2d. per pound, and to 
other towns. In Manchester and Liverpool a combination of butchers 
has prevented its extensive consumption. The Queen, the Prince of 
Wales, the lord mayor, the governor of the Bank of England, and other 
persons of influence have indorsed the quality of this meat, and the 
butchers themselves acknowledge it to be good, sound meat." Its 
price is a further commendation, being 6d. per pound. 

The Agricultural Gazette of London, of January 29, 1877, has the 
following items of wholesale and retail prices : 

On Wednesday last the City of Eichmond arrived at Liverpool with 808 quarters of 
American beef, consigned to Messrs. Archer & Malthouse, of the Central Meat-Market, 
London ; 650 quarters were sold in the large towns in the north of England, and 158 
quarters in the London market. The prices realized for the whole, by the carcass, was 
per pound. 

The sale of American beef in Dublin on Saturday was very considerable. The 
butchers' shops in which it was sold in different parts of the city were regularly be- 
fiieged by pyrchasers. The beef was sold at 8^. @ lOd. per pound. Next week several 
shops for the sale of beef will open in the city. A panic has almost been caused by 
the sale of the beef, which is pronounced better than home produce. 

An English member of Parliament, Mr. Barclay, has been discussing 
before his constituents the probability of disastrous results of competition 
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of American with British meat-production. He admits that it is of good 
quality, tells where it is produced, and recites the advantages possessed 
in the great plains and mountains, from Canada to the Gulf of Mexico, 
for growing young cattle in preparation for feeding in more eastern 
localities. He deems the situation somewhat grave, but concludes that 
the ability, perseverance, and frugality of British farmers may overcome 
an advantage of a penny a pound in price. He says : 

I adhere to the opinion I expressed at Forfar, that if they were aUowed fuU scope 
and liberty in dealing with the land and crops on it in snch a manner as they shonld 
find most profitable, and if they, in addition, were fuUy secured for that capital which 
it is absolutely necessary must be invested in land to produce the best results, I have 
no doubt they would meet the competition from any quarter of the world. 

Eelative to the difference in price of British and American beef, he 
is thus reported : 

Before proceeding further he wished to correct what seemed to bo a misapprehension 
in regard to the price which farmers in this country were getting for beef. As they 
were all aware, the farmer sold his animal alive at a price per cwt. of the carcass 
dead, and although he appeared to get a high price per pound for the beef, there had 
to be deducted from it, in comparing it with the price of American, the value of the 
hide, taUow, offal, &c. , On looking to the price of meat in the London dead-meat 
marKet, he found that for the best beef it varied from As. 6d, to 55. 2d. per stone of 8 
pounds, the average being about As. IQd. per stone, or 7id. per pound ; but from that a half 
penny fell to be deducted for carriage to London, so that the price which a farmer / 
actusdly got for his beef was little, if anything, over 6^d. per pound, or Id, more per ( 
pound than the wholesale price of American. Of course a difference of Id. per pound ' 
is a very serious one. He would, therefore, recur to the point from which he started. 
Was the importer able to bring the beef to this country and sell it at that prioe with 
profit ? And, if so, did it pay the producer, and would the supply be likely to continue 
or increase ? ^ 

He found from figures that the cost of bringing across the beef, including freight 
and other charges, was from £7 10s. to £8 per ton, so that, added to the price at New 
York, would bring the cost of the beef to 52s. Gd. or 535. per cwt., which would leave 
the whole of the tallow, offal, &c., as a profit to the shipper ; and he beUeved that 
would be considered a very handsome profit indeed, and sufficient to meet certain con- 
tingencies which of course had to be encountered in every trade. Apart from the 
figures he had given, the continuous increase of the trade, and the fact that one line 
of steamers after another was making accommodation for carrying on the trade, 
showed that they had confidence that it could be conducted at a profit and was likely 
to continue. 

The next important question was, Could the farmers in America produce beef so as 
to be able to seU it at the price he had indicated in Chicago ? Before directly going 
into that matter, he would point out the new state of things which within tlie pasft 
few years had begun to obtain in America. For many years in Texas and other States 
in America there had been an unlimited number of cattle, but the quality of them, 
with a few exceptions, was poor, and would not suit the English market, although it 
suited, to a very large extent, the American public. In fact, there was not in that 
country a very large demand for the first quality of beef so long as the secondary 
kind could be obtained at almost nominal prices. But now this new state of matters 
obtained, that the farmer in the United States and in Canada could get what he cdn- 
sidered a very good price for the higher quality of boef ; and the difficulty which had 
arisen now was, where was he to find his supply of young cattle for fattening ? He 
could get any quantity of Texan cattle, but they were not very fat. After remarking 
that the original settlers in America were generally men of limited capital, and that 
they naturaUy, therefore, turned to the cultivation of the cereals as the easiest way to 
get money out of the land, and that it would take time to develop the breeding of 
cattle, Mr. Barclay went on to say that in many of the older States the raising of 
stock had been developed to a certain extent, and that in Kentucky and Pennsylvania 
there were farms as well farmed and fenced as any in this country, and that in the 
former States there were some of the finest herds of short-horns. 

The London Live-Stock Journal admits that importation of meat from 
America is "the chief topic of conversation at the farmstead, at the 
markets ordinary, and in all places vfhere agriculturists do congregate, 
and is the new element introduced into the stock-breeders' calculations; 
also that the new year opens with " an appreciable, disturbance of tha 
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meat-market, and already tbe gloomy prophets of evil are predicting a 
time of increased pressure when the English farmer's last resource shall 
be taken from him/' 

This trade is a'very promising feature in the meat-distribution of this 
country. It may grow into a business of vast importance to our farm- 
ers. Its extension must depend upon the continuance of a difference 
between American and English prices sufiBicient to constitute a satisfac- 
tory margin for expenses and profits. One condition needing amend- 
ment is evidently the weight of our beeves. Were there a larger pro- 
portion of heavy, fully-fattened animals, the price realized would be 
increased above the advance in cost. Feeders have their share in this 
work, and must co-operate with shippers if they would develope a per- 
manent and profitable industry. The competition will tend to advance 
home-prices in proportion to the comparative magnitude of the ship- 
ments. Such advance would tend to limit the growth of the trade, even 
to the destruction of the business, if the margin should be reduced below 
expense of shipment. A more scientific course of feeding, the exercise 
of skill and the practice of economy in all the methods of management 
and feeding, become, therefore, essential elements ^of growth and suc- 
cess in transatlantic shipment of American beef. 

The history of the beginniDg of this new enterprise which is here pre- 
sented is the result of the investigation of Col. F. D. Curtis, of Sew 
York, an intelligent breeder of several varieties of farm-stock and an 
enthusiastic promoter of true progress in American agriculture : 

In October, 1875, Mr. Timothy C. Eastman began his first shipments 
of fresh beef from America to England. Mr. Eastman is the pioneer in 
this enterprise, which has now assumed such extensive proportions. His 
first shipment consisted of forty-five cattle and fifty sheep. In Decem- 
ber following he continued the export, increasing the number of cat- 
tle to a hundred, and from that time to the present he has made weekly 
consignments of from one hundred to several hundreds, gradually in- 
creasing the trade until during the close of 1876 and the beginning of 
1877 his shipments were from six hundred to one thousand per week. 
The first week in February, 1877, he shipped ten hundred and twenty- 
two cattle and seven hundred sbeep. Mr, Eastman ships by the Williams 
and Gulou, the White Star, and Anchor lines of steamships. He has 
shipped about thirty thousand in all, and has opened a market in Lon- 
don, Liverpool, Manchester, Sheffield, Birmingham, Leeds, Newcastle, 
Glasgow, Edinburgh, Dundee, and other towns in England and Scotland. 
The meat ijs kept tresh by a process on which a patent was obtained by 
Mr. Bate, of whicb Mr. Eastman is the sole owner. The patent is for 
preser\^ug meat fresh by inclosing it in an air-tight chamber and forcing 
among it a current of cold dry air. Refrigerators, or air-tight chambers, 
are constructed between decks, according to tbe capacity of the steamers 
or the demands of trade, the largest one being on the Wisconsin, (Will- 
iams and Guiou line,) which is 40 feet wide, 100 feet long, and 7 feet 
high. These immense air-tight chambers are surrounded on all sides 
by ihree air-tigut walls made of matched lumber covered with air-tight 
pa{)er, w hich is made so by being saturated with rosin. Between these 
suiroaudiiig walls there is an open space of an inch and a half, making 
the svalU a« perfect uon -conductors as possible. 

Au ice-house is constructed on one side or end of the refrigerator, as 
is most cou veoient, and is filled with ice. The ice-compartujent is in pro- 
portion to the size ol the refrigerator, and is lined frith galvanized sheet- 
iron. Filty tons of ice are required by the Bate process for saving 60 
tons of meat. A cast-iron fan or blower is placed inside of the meat- 
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chamber, connected by a belt to a small steam-engine on the deck above. 
The fans vary in size, according to workrequired The belt is inclosed 
in an air-tight box. Flues, or air-passages, 10 inches high and 16 inches 
wide, made of matched boards, extend from the fan along the bottom of 
the floor to tbe sides of the refrigerator, where they connect with upright 
tubes or pipes, of half the size, which stand against the outer wall, into 
which the air of the refrigerator is drawn by the suction of the fan, and 
driven into the middle of the ice-chamber through a large flue made of 
matched boards, where it circulates through the ice and is drawn down 
and passed back into the refrigerator through an open apace about three 
inches wide left at the bottom of the ice. The fan makes about eight 
hundred revolutions per minute, and is kept going constantly. These fans 
are large or small, according to tbe capacity of the meat-chambers. In this 
way a constant circulation of cold air is kept up during the entire voyage. 
A thermometer, suspended in a tin pipe which reaches from the upper 
deck down into the refrigerator, indicates tbe temperature, which is kept 
as near 38o as possible. A cap ia kept over the top of the pipe to pre- 
vent the escape of the cold air from the meat-chamber. A more rapid 
circulation of air, which can be made by increasing the speed of the 
fan, will lower the temperature. The steam to ran the fan-engine is 
supplied from tbe steamc^r's boiler. 

As soon as the meat is received and put into the refrigerator it is 
closed, not to be opened until the steamer is ready to discharge her 
cargo on the other side of the Atlantic. The quarters of beef are sus- 
pended on hooks and also laid on the floor. When hogs are shipped 
they also lie on the floor, and the meat, being packed closely, does not 
move about when tbe steamer rolls at sea. If the supply of ice should 
run too low, it can be added to from the stock kept on all steamers. 
Usually, however, more or less ice remains in the ice-chamber, and is 
sold at the port of destination. The meat is generally loaded at night, 
on account of the cooler temperature and the less liability ot delays in 
getting the trucks onto the docks and alongside of the steamers, 

Ou\y the best and heaviest beeves are selected to be sent to Europe. 
To be the most protitable, they should weigh when dressed not less than 
800 pounds, although lighter ones are sent on account of the scarcity of 
first-class animals. 

Mr. Eastman prepares his meat for shipment at the slaughter-houses 
at West Fifty-ninth street, New York, and at the stock-yards of the 
New York Central and Budson River Railroad, where large refrigera- 
tors have been coDstracted by him on the same principle as those ou the 
steamers. The refrigf rators, called at the t*lau^hter-houses "chilling- 
rooms," are situated just in the rear of the platloruis where the cai tie are 
killed and dressed, and are so constructed that the sides of beef can be 
run into them ou cars attached to the timbers overhead. The sides of 
hei f are suspended to the cars, lianging by the gam brel -joint, and as 
soon as dressed aje conveyed into the chilling rooms and transferred to 
the hooks overhead. These rooms are kept shut excei)t when opened 
to let in the meat, and thai they are closed as soon as possible. In this 
way handling the meat is avoided, and the animal heat is expelled as 
soon as possible, which is considered very important in preparing meat 
for long shipments; The meat soon becomes hard and tirm. Each quarter 
is inclosed in coarse, canvas, belore being removed Irom the chilling- 
rooms, to keep it clean and prevent wearing or rubbing in handliuj; and 
while being transported. .In no case is the meat allowed to freeze, but 
the aim is to keep it as near the same degree of temperature as possi- 
ble. 
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The meat remains in the chilling-rooms until the steamer is ready to 
receive it, and then it is carefully conveyed on trucks with springs, so 
as to avoid mussing. Mr. Eastman has never lost a single quarter by 
spoiling, and says that his beef is in better order to ship to the interior 
markets after it lands and keeps better than beef fresh-killed on the 
spot. He says that he shipped several hundred quarters last summer 
when the thermometer stood at lOOo. and not a pound was tainted or 
spoiled. It was taken from the chilling-room at night and rapidly 
transferred into the refrigerators on the steamers, and on the other side 
of the Atlantic was sent forward under a very trying temperature. He 
thinks that the cold atmosphere effectually closes the pores or sears the 
surface of the meat, so that it is not as susceptible to the effects of heat 
and taint as freshly-killed meat, while at the same time it looks as fresh 
and bright as the newly killed, and does not lose anything in flavor. 
This beef sells in the foreign markets at 7 to 8 pence per pound, and is 
pronounced just as good as the home fed, which sells at 10 to 12 pence 
per pound. The American beef is lighter, and this is really the greatest 
and possibly the only difference. If the American farmer will feed his 
cattle more, thereby bringing them to a higher condition, and making 
the beef better and more weighty, he may reasontibly expect nearly, 
if not quite, the same price for his beef in the English market which the 
home-produced brings. But the light and thin beeves, which make up a 
large proportion of the supply sent to the seaboard, will not compete 
with the stall-fed short-horns and other improved breeds of the English 
and Scotch graziers. 

The cost to Mr. Eastman is about $26 per head, in gold, for preparing, 
freight, and cost in transit, including commissions on the other side. 
The averaged price realized is about $90, gold. Mr. Eastman is now 
engaged in constructing three additional large refrigerators or chilling- 
rooms at West Fifty-ninth street, and will enlarge his operation accord- 
ingly. At the present time, on an average, fifteen hundred cattle per 
week are shipped from New York. 

While Mr. Eastman may be properly considered the pioneer in this 
enterprise, being the first to establish a paying trade in fresh-meat ex- 
portation, the fact should be recorded that Mr. John J. Bate, of New 
York, made several experiments in this direction. He tells the story of 
this experimental operation as follows : 

On the nth February^ 1875, I shipped by the steamer Baltic, in refrigerator, twelve 
quarters of l)eef, twelve sheep, and six hogs. The managers of the White Star line 
thought so little of the enterprise that they refused me the use of steam to run the 
fan-blower. The meat reached Liverpool in good condition by the use of hand-power 
to operate the fan. On the Gfch of June following I shipped on the steamer Wisconsin 
ten carcasses of beef, thirty sheep, and twelve hogs, the meat reaching Liverpool in 
good condition. On the lOlh of August following I shipped on the steamer Britannic 
twenty carcasses beef and one hundred and forty sheep in refrigerator. The meat 
arrived in Liverpool in good condition. Used steam. In October following Mr. T. C. 
Eastman made the next and all succeeding shipments. 

Gillett and Sherman, another large shipping firm in New York, 
slaughter and prepare their beef at the New Jersey stock-yards, 
located at Harsimus Cove, in connection with the Pennsylvania Central 
and Erie Eailroads. They are sending from one hundred to three hundred 
cattle per week, and ship on three steamers of the Inman line, two of the 
Cunard line, with one steamer on the National. This firm began in August, 
1875, with a shipment of seventy-one cattle. They have sent about three 
thousand five hundred altogether, and estima^te the cost of shipment and 
sale to be $23, gold, and the average sale per head to be $90, gold. Their 
largest refrigerator is in the City of Chester, (Inman line,) and will hold 
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three hundred cattle. They send the best cattle they can buy, none less 
than seven hundred and fifty pounds' weight, if possible to get them. 
Their last shipment, February 1, averaged 850 pounds dressed weight. 
Their principal market is London. 

Messrs. Gillett and Sherman ship under the patent of Dr. J. J. Cravens, 
which is a process for radiating cold air and preserving fresh meat. A 
refrigerator-chamber is constructed between decks by making double 
walls of planks and lining the inside of both of the plank walls with pat- 
ent roofing-paper, and so placing the plank that where they join the cracks 
will not be opposite each other. The doors are made in the same way, 
and the whole room, fitted in this manner, is made as air-tight as possible. 
Galvanized-iron pipes, 2J inches in diameter, connected together, are 
placed one above the other, reaching from the ceiling to the floor, 1-^ in 
all, and extend around the walls and through the middle of the room, 
through which brine is forced by a Knowles bilge-pump located outside 
of the apartment. The pump runs on an average of eighty strokes a 
minute. The brine is pumped into the top pipe and runs by its own 
gravity and the pressure of the pump down through all of the pipes, and 
is returned into the reservoir from w^hence it came. The reservoir is a 
water-tight compartment situated alongside of the refrigerator, and is 
filled with ice and salt, at the rate of twenty sacks, four bushels to a sack, 
of Liverpool salt and forty tons of ice. This amount of ice and salt is 
sufficient for preserving the carcasses of one hundred cattle for 13 days, 
which is longer than the time usually required for transportation from 
America to England. It is calculated that the pipes will radiate a cold 
temperature for 18 feet, sufficient to keep the meat, and for any space 
beyond 18 feet another set or tier of pipes must be had. A waste-pip© 
at the top of the reservoir allows any excess of brine to escape. The 
brine is pumped from the bottom of the reservoir and returned to it from 
the refrigerator at the top, so that a constant circulation is going on and 
the extremes of cold are brought into use. The ice and salt are put into 
the reservoir a couple of days before the steamer sails, and betbre the 
meat is placed into the refrigerator the pump is set going to cool the 
room and have it ready for the meat, Water is pat into the reservoir 
to create a brine, if it is necessary to do so before the ice may melt suf- 
ficiently to cool the pipes. When the meat is put in and hung up on the 
hooks overhead — as, under this system, it is never laid on the floor — 
the refrigeratar is closed tight, and the pump kept going constantly 
during the voyage. The shipper is obliged to have a man in attendance 
to regulate the pump and watch the temperature, which is kept between 
350 and 40^ — as near 36^ as possible. Greater cold is produced by a 
more rapid pumping of the brine through the pipes. The steam is sup- 
plied by the steamer. A screen is placed over the mouth of the feed- 
pipe to prevent the pump getting choked. A thermometer is placed 
near the pipes, and one at some distance off, to note the degree of tem- 
perature. These are seen through a glass plate placed in the wall. After 
the refrigerators have been shut a few hours a rapid condensation takes 
place, and the pipes are covered over by coating of ice, and the atmos- 
phere is thereby rendered dry. If the temperature runs up to 40^, it must 
be reduced rapidly, or the meat will spoil. It costs $2,000 to fit up a re- 
frigerator under the Cravens patent large enough to hold one hundred 
and fifty cattle. Under the other patents the expense is not so great. 

Messrs. Gillett & Sherman have an extensive cooling-room at the 
slaughter-house connected with the Kew Jersey stock-yards, which is 
fitted up with an ice-reservoir and pipes the same as on board of the 
Bteamer. This room is used for storing the meat before shipment, but 
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these gentlemen do not think that any artificial cooling is necessary 

in winter, neither do the other shippers who prepare their meat at these 
yards. AH of the quarters are bagged ; that is, sewed up in canvas. 
Messrs. Gillett & Sherman send from forty to sixty sheep with each ship- 
ment of beef, but no bogs, as they are so unsalable in the English market, 
Englishmen not having learned to eat fresh pork sufficiently to create a 
demand beyond the home-production. Forty cubic feet of space are 
estimated to hold a ton, according to ship- measurement, and the shippers 
of fresh meat are charged, according to this rating, 30 shillings, English 
money, per ton. Shippers in all cases have to be at the expense of fit- 
ting up the refrigerators, and have to furnish the engine, pumps, and 
fans, as well as the ice required. 

Under the Bate system no extra man is required to go with the ship- 
ments. Shippers are required to pay for the space occupied by the refrig- 
erators and ice-chambers on the outward passage, whether used by them 
or not. On the return voyage they are usually filled with fine goods, 
being a secure place for such freight. 

Though Gillett and Sherman are intending to increase the numbers 
of refrigerators, and are now negotiating with the National line for this 
purpose, Mr. Gillett is of the opinion that the future does not look as 
promising for success as he wishes it might. The English market is ex- 
ceedingly sensitive and changeable, and in London the prices of beef 
have been known to vary a penny in one hour, and two pence in twenty- 
four hours. They have been obliged to sell as low as four pence per 
pound, but their average sales have been about six pence, at which 
price it would pay to ship. 

In mutton we can successfully compete with the English and Scotch 
graziers, as the quality is equal to theirs, although not so fat usually or 
so thick on the ribj and if our beef was as carefully fattened we could 
challenge competition, and there would be no doubt of the future suc- 
cess of the trade. 

Samuels and Company ship from New York on two steamers, on the 
National line, directly to London, whenever their steamers go out. 
Each one is fitted up with a meat-chamber large enough to hold one hun- 
dred cattle. They use the Smith process, which is similar to that of Bate. 

Daniel Toffey and Company also ship on three other steamers of the 
National line, whenever these vessels sail from America. The refrigera- 
tors on these three ships are each calculated for one hundred cattle, and 
this is the number they send forward. They use the Banta process, 
which is also similar to that of Bate. They send lighter beef than the 
others, the carcasses not averaging more than 600 pounds. They do not 
contemplate, with the present outlook, any increase in their trade. 

Martin, Fuller and Company and Messrs, Morris and Allerton ship 
from Philadelphia, using the Cravens patent. These two firms together 
ship five hundred cattle per week. They have all the necessary outfit 
of chilling-rooms and other appliances under these patents which are re- 
quired to make their business a success. Liv^e cattle are sent from Phila- 
delphia, but not in any considerable numbers. They have also been 
shipped from New York in small quantities, but the space required is 
too great for any extensive trade. From Portland, Maine, about six 
hundred cattle are shipped weekly by Wells and Company. 

When greenbacks get to be at par with gold the margin of profit will be 
so reduced that, in the opinion of shippers, it can only be maintained 
by a reduction in home cost and a better quality of meat, so as to com- 
pete more successfully with the foreign beef. It is not probable that the 
cost of transportation of cattle from the West to the seaboard, and also 
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across the Atlantic, can fed mnch reduced. A more Bjstematic and 
thorough manner of feeding must be inaugurated to cheapen the pro- 
duction. An increase of production will not meet the requirements of 
the case unless such increase is improved in quality much beyond the 
average rate now sent to market. Stall-feeding must take the place of 
the wasteful and careless fattening in the pastures and corn-fields as is 
now generally practiced. Let the vast areas of pasture in the border 
States and Terriiori^^s be employed for breeding and feeding the cattle 
until they are two years old, and then let them be sent forward to the older 
sections to be fed a year on corn and rounded up to the proportions of 
the foreign demand. 

The following extract from the London Mark Lane Express of Janu- 
ary 15 will be of interest here : 

The excitemeot upon the suhject of the importation of meat from America increases 
as the news of large freights received circulates through the country, losing nothing, 
we may depend, in its course. There is no doubt that the large supplies recently sent 
to London and Liverpool have had a considerable effect upon the trade of those im- 
portant meat-markets, although up to the present, prices in the country have not been 
appreciably affected. The present supplies of American meat, if spread anything evenly 
over the country, would be absorbed without producing any noticeable effect upon the 
demand of home-produced meat^ But the supplies are not, nor are they ever likely to 
be, evenly spread over the country. Indeed, in hot weather, unless the cold-air proc- 
ess is kept up after disembarkation and during transit by rail, the foreign meat cannot be 
aent far into the inland districts. What, however, will amount to the same thing will 
be this, that the price of meat being lower in London and other large ports than in the 
country markets, less home-grown meat will be sent to the former, and the supply, and 
therefore the prices, will be again equalized. Then, as we have remarked, if the 
American supply is not larger than it is now, its^effect upon the price of meat will be 
infinitesimal. But there are those who tell us that the trade is only in its infancy, and 
as we know but little of the resources of America for meat-producing, we cannot dis- 
prove the prediction. Only last week one large importer stated that he had a thou- 
sand carcasses of beef, and as many of both mutton and pork as well, on the sea be- 
tween New York and Liverpool. Such little recitals as that are calculated to cause 
alarm; but until we know more about American resources it wUl be foolish to gladden 
the hearts of consumers and cause producers to tremble with visions of cheap meat. 
It has not yet been proved that America can keep up her present shipments of meat of 
fine quality, and it would not pay to send any other ; still less that she can increase 
the supply. Nor has it yet been shown that American farmers can rear and fatten bul- 
locks to send to England ^d sell with a profit at six pence a pound. We could not do 
it here with laiid rent free. 

A new impulse has been given to the business by the increased facili- 
ties for handling meat on its arrival in England. An immense refriger 
ator, covering an area of nearly an acre, with numerous apartments, 
each of which contains a cooling apparatus like that in use on the 
steamers, has been built and is used for storing the meat and obviating 
the necessity of immediate distribution and compulsory sale at any 
price that could be obtained at the moment. 

The following official figures show the increase of this trade in eighteen 
months : 
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Statement of the quantity and value of fresh leef exported from the United States to Great 
Britain during the eighteen months ended March 31, 1877, furnished ty I>r. Youngs Chief 
of the Treasury Bureau of Statistics. 



[Prepared by tho Bnreaa of Statistics.] 



Tear. 


MoBth. 


From New York. j From Philadelphia. 


Pounds. 1 Doilars, ' Pounds. 

! 


Dollars. 






36, 000 
36, 000 
134 000 
1G2,' COO 
202, 000 
302, 000 
1, 256, 000 
1, 012, 000 
1, 140, 000 
1,170,200 

1, 365, 000 

2, 451, 550 

2, 569, 075 
2,574, 480 
3, 036, 080 
1, 796, 000 

3, 605, 610 
6, 262, 355 


2, 800 

12,' 700 
24, 000 
24, 300 
106, 400 
77, 400 
88, 000 
101, 230 
134,811 
218, 005 
224, 730 
275, 550 
257, 843 
165, .'5.^0 
203, 838 
547, 762 














1875 
































1876 
















1876 








1876 








1876 




















150, 610 
1, 219, 500 

737, 500 

776, 450 
1, 348, 000 

445, 500 


14, 303 
115, 852 

es, 062 

69, 880 
127, 619 

42, 323 


1876 




1876... 




1877 ' . . 




1877 










Total 


29, 601, 250 


S, 588, 439 


4, 677, 560 


438, C44 


Year. 




To EnglaBd. 


To Scotland. 


Total exports. 


Pounds. 


DoUars. 


Pounds. 


DoUara. 


Pounds. 


Dollars. 


1875 




36, 000 
36, 000 
134, 000 
162, 000 
292, 000 
302, 000 

1, 256, 000 
912, 000 
940, 000 
645, 200 

1, 037, 000 

1, 838, 550 

2, 202, 685 

3, 598, 980 
3, 364, 480 
2, 312, 450 

4, 410,010 

5, 099, 055 


2, 800 
2, 800 
10, 700 
12, 700 
24, 000 
24, 300 
106, 400 
69, 400 
72, 000 
44, 500 
101, 811 
154, 275 
185, 088 
331, 402 
286, 055 
226, 430 
371, 557 
435, 585 






36, 000 
36, 000 
134, 000 
162, 000 
293, 000 
302, 000 
1, 256, 000 

1, 012, 000 
1, 140, 000 
1, 170, 200 
1, 365, 000 

2, 451, 550 

2, 719, 685 
4, 193. OSO 

3, 774, 4oO 
2, 572, 450 

4, 953, 610 
6, 707, 855 


2,800 
2,800 
10, 700 
12, 700 
24,000 
24, 300 
106, 400 
77, 400 
88, 000 
101, 250 
134, 811 
218, 005 
239, 038 
391, 402 
325, 905 
255, 430 
421, 457 
590, 085 


1875 


November 






1875 








1876 








1876 










March 






1876 








1876 

1876 

1876 

1876 

1876 

1877 

1877 

1877 


November 

Total 


100, 000 
200, 000 
525, 000 
328,000 
613, 000 
517, 000 
595, 000 
410, 000 
260, 000 
543, 000 
1, 608, 800 


8, 000 
16, 000 
56, 750 
33, 000 
63, 730 
.53, 950 
60, 000 
39, 850 
29, 000 
49, 900 
154, 500 


28, 579. 010 


2, 461, 803 


5, 699, 800 


564, 680 


34, 278. ©10 I 3. 026. 483 



RINDERPEST. 



[The Secretary of the Treasury having submitted to the Department 
of Agriculture the question, Whether the disease of rinderpest could be 
transmitted to this country through the medium of dry or salted hides f 
the response was the following opinion by Prof. James Law, of Cornell 
University.] 

In answer to the question submitted to me, I would reply that while 
perfectly fresh hides, like all other products of the victims of the 
rinderpest, are capable of communicating the disease, no authentic 
instance can be adduced of* its conveyance by dried (hard) or salted 
hides. On the contrary, a number of experiments, instituted with the 
object of trying this question, has established that dry or salted rinder- 
pest hides are harmless. These experiments have been conducted in 
both east and west of Europe with similar negative results. Dr. 
Eawitsch made many experiments with dried hides, and with skins 
which had been hung up in the open air and exposed during 
twenty-four hours. These skins never infected a single animal. On the 
same cattle were afterward laid fresh hides, or they were inoculated 
with fresh virus, and they died. Professor Brauell also experimented 
largely by inoculating cattle with dried skins and dried hair, but when 
these articles were inoculated more than forty-eight hours after their 
removal from the animal furnishing them no case of infection resulted. 
These experiments were conducted in the Eussian steppes. In the 
north of Europe, Weith, Lorinzer, and Spinola have found the hides 
infecting on the eighth day after removal from the body. ISTo doubt the 
cold, perhaps even the freezing, of the elements prevented their decom- 
position. But the disease has nowhere been even plausibly traced to 
dry or salted hides. 

Contrary to what is true of most animal poisons, that of rinderpest 
is very easily destroyed, and it seems probable that the chemical 
changes occurring in skins rolled up in balls or hung up so as to be freely 
exposed to the air are quite sufficient to destroy the contagion. As an 
instance of its rapid extinction I may note that at the experimental 
stables at Albert Veterinary College, London, in 1866, sick and healthy 
animals were kept in adjacent stables, under one roof, and looked after 
by the same attendant, who thrice a day supplied the wants of the 
healthy and those of the diseased. On no occasion did he return to the 
healthy for several hours after visiting the sick, and in this interval the 
virus about his clothes must have been decomposed, as this state of 
things lasted several weeks without any harm coming to the sound cattle. 
Finally Professor Gerlach, of Hanover, visited the sick animals, and 
went straight from them into the stable of sound stock, with the result 
that two days thereafter two of those showed signs of rinderpest, and 
the stable was permanently intected. 

In view of such facts as the above, most European nations permit the 
free traffic in dry and salted hides, and wo may do so with equal safety. 
Even if they came more in contact with cattle than they do after the 
21 A S2i 
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importation, the facta would not warrant ns in stopping the trade. Only 

it must be carefully guarded against abuise, as frozen hides, or those 
that have been stripped from the victims on board ship and hurriedly 
salted to qualify for admission, may introduce the disease, and the accli- 
matization of such a poison in the continent is far more to be dreaded 
than any temporary loss, however great. Fresh and frozen hides must 
be rigidly excluded. 

The distouetion made by Mr. Thompson between the hides of calves 
and grown cattle cannot be supported, as rinderpest, like other conta- 
gious diseases, proves congenital; but calves' hides, like others, may be 
admitted when thoroughly dried or salted. 

It must not be inferred that the contagion of rinderpest is always 
destroyed by drying. On the contrary, it has often been conveyed long 
distances in dried fibrous material — ^notably in hay and straw — in which 
case the exclusion of the air is probably the cause of its preservation. 
An importation of the malady into the north of Scotland, in the middle 
of the last century, was made through the medium of Dutch hay. 

Hon. D. Christie is in error in saying that pigs are susceptible of this 
disease. In one ins|;ance only, at the Jardin des Plantes, wa^ an animal 
at all related to the pig (the peccary) affected; while, on the other hand, 
in all the countries of Europe pigs have mingled continually with the 
diseased cattle during each epizootic of rinderpest witliout a single case 
of infection of the species. 

While the restriction placed upon cattle should be extended to all 
ruminants, horses and pigs ought to be admitted without quarantine, but 
with the simple precaution of sponging the one with a weak solution of 
chloride of lime or carbolic acid. Any fodder or litter accompanying 
them from infected countries should be burned, and ail clothing packed 
in trunks or boxes should be fumigated with sulphur smoke or heated 
to a temperature of 140^ Fahr. 

I feel called upon to add that, in my opinion, the clause providing for 
the admission of blooded stock on a consular certijacate must render the 
whole order a dead-letter. What but blooded stock is imported into the 
United States from Europe ? And how is a consular certificate to pro- 
tect us against a disease that may be contracted on the infected quays 
at the time of shipping? We have already imported apthous fever, in 
1870, exactly in this way: Two fine short-horn cows, taken from a sound 
herd and in every way worthy a certificate of health when they started, 
contracted the seeds of the disease at the shipping-port of Liverpool, 
passed through it ou the Atlantic, were landed at Quebec, and conveyed 
the infection to the herd of their owner, whence it spread throughout 
Canada and over the Northern States. Now, this affection has a shorter 
period of latency than rinderpest, and was, therefore, less likely to 
escape detection. Having, then, already imported apthous fever with 
blooded stocJc taken from healthy herds in England, what guarantee have 
we that we shall be saved from a similar introduction of rinderpest ? 

To sum up, I would ad\ase the following : 

1. That all ruminating animals, of whatever breed, be subjected to ex- 
amination by an expert, to a quarantine of four days, and to a disin- 
fection of their surfaces with a weak solution of chloride of lime or car- 
bolic acid. 

2. That horses and swine be admitted, without quarantine, after their 
skins have been disinfected as above ; and 

3. That all thoroughly-dried hides, and such as have been salted in 
Europe before shiping, be admitted without any restriction. 



RECENT INVENTIONS FOR INSECT DESTRUCTION. 



By Daniel Breed, Washington, D. C. 



There aio few crops cultivated in any part of the country that are 
not at some period of their growth liable to injury from some form 
of insect life. Some of our agricultural districts have, within a few 
years past, been signally visited, and in some sections extensive crops 
have been wholly destroyed. Kansas, Colorado, and adjoining States 
have suffered severely, even to such an extent as to call for legislative 
action both from the State and General Governments. 

Many of the older States have, in view of the gradual encroachment 
of predatory insects, by legislative enactments endeavored to check 
the evil by making it a penal offense to destroy insectiverous birds, and 
there is little doubt that such laws have resulted in much benefit, 
especially to cultivators of fruit. 

Some crops appear to be more exposed to the depreciations of insects 
than others, the protection of which has called into actiou the inventive 
genius of man, and patent rights have been sought for the constrnction 
and use of machines and instrumentalities designed for that purpose. 

Among the most exposed may be named the cotton, potato, wheat, and 
other small grain and grass crops. A machine or device .that will afford 
protection to one class of plants may not to another. For example, the 
cotton-plant is preyed upon by the army- worm, larva of a night-flying 
moth, (Leucania unipiincta^) and the cotton-worm, larva of an olive-brown 
moth called Aletia argyllacea. From the well- 
known nocturnal habits of these moths, and the 
certainty of their being destroyed by a light, a 
cheap and effective mode of destroying them, 
shown in the annexed figure, has been adopted. 
It consists of a pan of viscid matter })laced upon 
a stake, which is set in the field of cotton at 
suitable distances. A block of wood is placed ( 
in the center of the pan, upon which is placed 
a lighted glass lantern. The moths, being 
attracted by the light, dash against it and fall 
into the pan, and are thus destroyed before 
depositing their eggs upon the tender leaves of 
the growing |>lant. 

The army-worm is arrested in its migrations 
by plov/iug a deep furrow around the field, and 
making it smooth by drawing a smooth log of 
wood along the furrow. The worms fall into 
this, and are unable to ascend the steep sides. 
A safe and novel method for killing the vv^orms 
has recently been invented. It is shown in 
Figure 2. It consists of a sheet-iron furnace, having the form of a half 
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cylinder, tapered at tlie ends, in which a lire is built, and this heated 
furnace, being drawn along the furrow, destroys the worms. Previous 
to this iuYCution it was customary to strew dry stav/ along the furrow 
and set fire to it, but this was often attended with danger. This heated 
iron boat can be used without danger, and at the same time it serves to 
keep the inside of the furrow in a smooth and firm condition. 



Fig. 2. 




The potato-plant has for many years been exposed to the depreda- 
tions of an insect commonly known as the potato-fly, {Gantharis vittata^) 
now generally known under the name of Lytta vittata. Various modes of 
treatment have been adopted for its extermination. Latterly a new 
enemy has appeared, known as the Colorado beetle, {Boryphora decemU- 
neata]) which is more destructive than the former. 

The unusual ravages of these, especially the latter, have awakened a 
spirit of inquiry as to an appropriate remedy, and a number of valuable 
inven tions have resulted from such investigation. Among these, we find 
one for sifting Paris green (arsenite of copper) upon the growing plants, a 
viev/ of which is shown in figure 3. But it has been seriously questioned 

whether the use of a deadly poison 
upon food-producing plants is a jus- 
tifiable proceeding. Is it not pos- 
sible that the pores of plants thus 
treated will absorb some of the poi- 
sonous elements, thus rendering the 
product unfit for the human stom- 
ach? It is, on the one hand, claimed 
that in those sections of the country 
Fig. 3. where Paris green has been used 

no evil has resulted from its use. On the other hand, some well- 
informed physicians claim that gastric diseases are more prevalent 
, when3 it is freely used than in adjoining sections where it is not used. 
It is undoubtedly true that destruction by mechanical means is a safer 
method. 

Among the mechanical devices there are two that seem to be quite 
feasible. The one shown in figure 4 may be described as follows : The 

rear end of the machine is mounted upon 
two wheels. A trough, with a runner- 
like bow, containing some adhesive mat- 
ter, is suspended upon each side of the 
row. A vibrating arm or beam, carry- 
ing whisps or brushes, is adjustably sus- 
l)ended from the frame, and as the ma- 
chine is pushed along astride the row of 
plants the insects are shaken into the 
troughs, from which they are unable to 
escape. 

Another machine, constructed upon 
Fig. 4. the same general principle, instead of 

having a trough, with adhesive matter, to entrap the insects, is pro- 
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vided with a pair of crushing-rollers, as showi in figure 5, between 
which the insects are crushed. The ma- 
chine is supported upon two wheels, one in 
the rear of the other. The body is hopper- 
shaped, with a i3air of crushing-rollers at 
the bottom. On each side there are re- 
volving-wings, which sweep the insects 
into the hopper, and in addition to these 
there are two gathering-fingers, which 
support the vines during the passage of 
the machine. Fig. 5. 

" The destructive insects, popularly known in this country by the name 
of grasshoppers, but which in our version of the Bible and other works 
in the English language are called locusts, have, from a period of very 
high antiquity, attracted the attention of mankind by their lamentable 
ravages. It should be here remarked that in America the name of locust 
is very improperly given to, the Cicada of the ancients, or the harvest-fly 
of English writers.'^ — Harris^ In what may be here presented, the terms 
"locust" and grasshopper'' may be taken to mean one and the same 
insect, of which there are a number of species, all of which belong to the 
order Orfhoj^tera. From accounts we have in the Bible, and the relation 
of modern travelers in the East, we learn that this insect has again and 
again proved a terrible scourge to the inhabitants of that quarter. Al- 
though the ravages of locusts in America have not been so destructive as 
in the eastern continent, yet they have been sufficiently formidable to at- 
tract attention, and not unfrequently have laid waste considerable tracts 
of country, and thus have occasioned no little loss to the cultiva- 
tors of the soil. More than a hundred years ago different parts of 
New England suffered severely from' the ravages of locusts. It is 
stated in Williamson's History of Maine that in 1743 and 1756 they cov- 
ered the whole country and threatened to devour every green thing. 
Indeed, so great was the alarm they occasioned among the people^ that 
days of fasting and prayer were appointed on account of the threatened 
calamity. 

Colorado, Kansas, Minnesota, and other ^Northwestern States and 
Territories have, of late years, suffered severely from this locust- 
scourge. A convention of governors has been held to devise ways and 
means to stay their destructive ravages, and a commission has been 
created by Congress to investigate the subject, and, if possible, to 
devise means of relief. 
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In thirty-six States there are now thirty-nine colleges which have 
received the congressional land-grant of July 2, 1862. There are also 
branch institutions in Georgia and Missouri. The Agricultural and 
Mechanical College of Texas has been opened during the year. All the 
colleges are now in operation, except that of Florida, which is expected 
to be opened early in 1877. The professors and assistatits in these col- 
leges during the year numbered 473, and the students, 4,211. There 
are eleven States which have not sold all the scrip or land granted by 
Congress; Illinois, Iowa, Kansas, Michigan, Minnesota, Missouri, Ne- 
braska, Nevada, New York, Oregon, and Wisconsin. They have sold 
during the year 51,405 acres, at an average price of $4.41 per acre, and 
1,463,505 remain unsold. The largest average price obtained per acre by 
any State was $8.38, by Michigan, and the smallest, $2.20, by Iowa. The 
annual interest received by the agricultural and mechanical colleges of 
the several States from the proceeds of all the lands thus far sold 
amounts this year to $525,745. Thirty-four of the colleges have farms, 
which contain, in the aggregate, 15,418 acres, and their estimated value 
is $1,321,092. Statistics more in detail may be found in the tables at the 
close of this article. 

It will be seen that in some of the colleges of which a report is made in 
the folowing pages, the number of students pursuing agricultural or me- 
chanical studies is much smaller in proportion to the number in attendance 
than in others. This may be owing to several causes. In some cases 
the colleges have been recently established, and have not yet been 
brought into practical working order; in others the students were poorly 
prepared when they entered, in consequence of the low standard of 
education in the surrounding country, and in others inducements were 
greater to enter upon other courses of study which seemed to promise 
more immediate profit ; but these embarrassments are gradually becom- 
ing less, and when agriculture and the mechanic arts require higher quali- 
fications for tbeir practice and become more remunerative, they will, 
no doubt, entirely disappear. Some of the colleges have already at- 
tained a high standard of excellence, considering the time they have 
been in operation and the fact that they have largely to educate their 
own educators. A large number of students graduate at these colleges 
every vear, and enter upon practical farming and the mechanic arts, or 
become professors in industrial institutions of our own or other countries. 

AT.A-R AMA . 

Agricultural and Mechanical College of Alabama^ at Auburn ; Rev. 1, T. 
Ticlienor, B. D., president, — "Our college," says the president, is steadily 
increasing in popularity. The people of the State are beginning to 
understand our aims and to appreciate our efforts." During the year 
French and German books, plates, and models, and various kinds of ap- 
paratus have been imported for reference and illustration of the diJier- 
ent branches taught. 



PLATE X. 




PLA' 
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The college-farm contains 100 acres, and is valued at $2,000. The 
soil is naturally poor, but by skillful cultivation and manuring it has 
been greatly improved. Crops of corn, wheat, oats, cotton, grasses, and 
a great variety of vegetables have been cultivated during the year. Not- 
withstanding the season was very unfavorable, in consequence of severe 
drought, corn yielded 50 bushels, wheat 18J bushels, and cotton 400 
pounds per acre. The great success attending the efforts to improve 
the fertility of the college-farm has excited much interest among the 
neighboring farmers, and led to a general improvement of the agricult- 
ure of the surrounding country. Similar success has attended the 
labors of the superintendent of the experimental farm, called the Ex- 
perimental Station, near Courtland, in the valley of the Tennessee 
Eiver, referred to in our report for 1875. The superintendent says: 
" The grasses are splendid, far exceeding my most sanguine hopes, and 
came out of the drought unscathed, except timothy, which is not so 
promising. They are the admiration of all who see them, and demon- 
strate that ours is a grass-growing country. 

The college building, represented in the accompanying engraving, is 
a fine brick edifice, 70 feet long, CO wide, and three stories high ahdte 
the basement, and is said to be the best-constructed building in the 
State. In the basement there are seven rooms, and twenty-six in the 
stories above. They consist of lecture, recitation, professors' laboratory, 
cabinet, library, drawing, reading, assembly, and ordnance rooms, and 
a gymnasium. They are well finished and airy, those of the basement 
being 10 feet high, of the first and second stories 17, and of the third 13, 
and each of the towers is 85. The sum of $1,400 has been expended 
during the year for improvements of various kinds and repairs on the 
buildings. The annual interest derived (rom the proceeds of the con- 
gressional land-scrip is nominally $20,280, but in consequence of the 
depreciated State certificates in which it is paid the college actually 
receives, on an average, only about $16,224. 

Professors during the collegiate year, 5 ; assistants, 2 ; students, 104 j 
pursuing agricultural or mechanical studies, 80. 

ARKANSAS. 

Arkansas Industrial University, at Fayetteville ; N^.P. Gates, A, M,, presi- 
dent. — The annual interest derived from the i)roceeds of the congressional 
land-grant now amounts to $10,400. The experimental farm contains 
160 acres, and is valued at $12,000, Experiments have been made 
in testing the qualities and adaptability of Tappahannock wheat, 
Surprise oats, and clover. Ten acres seeded to clover, which has 
been considered a very doubtful crop in Arkansas, have yielded very 
largely, and indications are that it will succeed well in that climate on 
soil properly prepared. All the labor on the farm has been performed 
by the students at prices varying from 5 to 10 cents per hour, according 
to their efficiency or skill. 

Professors in the university, 9; assistants, 3; students, 270; students 
in the agricultural course, 25 ; in the mechanical, 20. The professors give 
instruction in common in the university and the agricultural and me- 
chanical department. 

OALIFOBNIA. 

University of California — Colleges of Agriculture and Mechanics, at 
Berkeley; John Le Conte, M, D., president — The course of study in the 
college of agriculture has been so changed daring the year as to indade 
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three instead of two years in the undergraduate course, general and 
economic botany being taught in the sophomore instead of the junior 
year. Students are not only enrolled in separate colleges, but in each 
college they may enter on regular or special courses. The special courses 
are adapted to those who desire to acquire proficiency in a single branch, 
or "who are unable to remain long enough to pursue a fall course. Spe- 
cialists are also received into post-graduate courses in chemistry and engi- 
neering, and such other specialties as may be provided by the heads of 
the different departments. An opportunity is thus offered to any student 
"Who may feel himself deficient in a branch of study "which he has pur- 
sued in the regular course to acquire such additional information as he 
may desire. 

The annual interest derived from the proceeds of the congressional 
land-grant, is now $45,000. The college-farm contains 200 acres, and 
valued at $200,000. This includes the "whole domain at Berkeley, 
40 acres of "which have been under cultivation with experimental 
crops. It is the design of the university to develop this domain 
for the purpose of illustrating the capabilities of the State for special 
cifltures, as forests, fruits, field-crops, &c. It will, therefore, be the 
station where new plants and processes will be tested and the results 
made known to the public. Experiments have been made on the effects 
of different depths of plowing and on five kinds of fertilizers in the pro- 
duction of wheat and oats. In the laboratory, investigations have been 
conducted in the analyses of soils, subsoils, fertilizers, waters and their 
purification, grape sirups, seeds of the Ehamnus Californicus, proposed 
as a substitute for coffee, and of commercial products for economic use. 
The garden of economic botany has also been improved by grading and 
underdraining. 

Professors in the colleges, 10 ; assistants, 9^ students, 60 ; professors 
in all the departments, 12 j assistants, 23 } students, 307. 

CONNECTICUT. 

Yale College — Sheffield Scientific School at Neio Haven; Eev. JSFoah Por- 
ter, D. J)., LL. Z)., president — The Peabody Museum of Natural History, 
referred to in our last report is now completed, at a cost of $140,000 ; 
including cases, $175,000. The money was given for this purpose by 
George Peabody, of London. The plan of the building is so arranged 
that it can be enlarged at any time when more room is needed with- 
out injuring its symmetry or beauty. The basement is devoted to the 
sandstone collections of fossil foot-prints from the Connecticut Valley 
and to work and store rooms ; the first story, to the mineral-cabinet 
and recitation and lecture rooms; the second, to geology; the third, 
to zoology; the fourth, to archaeology and ethnology. A part of the 
collections have already been deposited in their appropriate rooms and 
systematically arranged. The museum is now open to students daily. 
Instruction in mineralogy, zoology, and comparative anatomy will be 
given in this building, and the laboratory of determinative mineralogy 
has already been moved into it. During the past two years two pro- 
fessors have been added to the faculty of the school, William G. Mix- 
ter. Ph. B., professor of chemistry, and Sidney I. Smith, Ph. B., profes- 
sor of comparative anatomy. These professorships are both new, and 
the gentlemen selected to fill them have prepared themselves by study 
in this country and in Germany with special reference to the particular 
branches they are required to teach. 

Large additions have been made to the zoological collections, consist- 
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ing of fishes, insects, and a vast number of the lov^ev orders of inverte- 
brates. The geological cabinet has also b^ieu increased by several 
thousand species of interesting vertebrate fossils, collected in different 
parts of our country. Among the especially interesting additions may 
be mentioned the skeleton of the celebrated mare Esnea, imported from 
Arabia, and a series of fifty casts of human and other mammalian 
brains, obtained from the Royal College of Surgeons, London. In geol- 
ogy, excursions are made for the purpose of examining geological phe- 
nomena and making special collections of rocks and minerals. The 
governing board in their report say that the school has always had stu- 
dents pursuing agricultural sudies, although the number taking the 
regular agricultural course has been small ; that its teachers in agricult- 
ure from the foundation of the school liave wielded a powerful influence, 
not only in this State, but also throughout the whole country, in matters 
appertaining to both practical and scientific agriculture, and that the 
trustees have constantly endeavored to carry out the intent of the con- 
gressional act of 1862 in every i)articular. The annual interest derived 
from the proceeds of the congressional land-grant is $8,100. A dona- 
tion of $1,000 has been made lor painting Shefiield Hall, and the work 
was completed during the summer vacation. 

Professors in the scientific school, IG 5 assistants, 15 ,• students, 230 ; 
professors in ail the departments, 48 ; assistants, 41 ; students, 1,021. 

DELAWARE. 

Delaware College, at NewarJc; William H. Purnell, LL.D,, president — 
Fo changes have been made in the general management of the college. 
The annual interest derived from the proceeds of the congressional land- 
scrip grant is now $4,980. The professor of agriculture has a larm of 
80 acres. The students cultivate portions of it for instruction in prac- 
tical agriculture, while those who perform labor not educational receive 
a liberal compensation, by which they are enabled to pay a part of their 
college expenses. It is the design of the college to give the students 
such a course of thorough instruction in agriculture as will enable them 
to conduct the operations of the farm intelligently and profitably, and, 
at the same time, secure thorough mental discipline by the introduction 
of such other studies as constitute a substantial education. The usual 
crops have been cultivated on the farm, among which the sugar-beet 
has received special attention by the professor of agriculture, who prom- 
ises a full account of his experiments and their results in a report soon 
to be published. 

Professors, 5 ; assistants, 3 students, 43, 16 of whom were pursuing 
agricultural or mechanical studies. 

FLORIDA. 

Florida State Agricultural College^ at Uait Gallie; Mr. William WatJd7i 
Hicks president of tJie trustees, — The college building, referred to in our 
report of last year, has been completed. It is fire-proof, having stone 
partitions between the rooms and a tin roof, and is designed principally 
for lecture-rooms. A dormitory, tool-house, and other outbuildings have 
also been built during the year. The trustees intend to erect the main 
college edifice and several cottages as soon as the means can bo fur- 
nished. The college has not yet been opened, but it is expected that 
the work of instruction will commence early in the spring of 1877. Pro- 
fessor A. G. Hill has been employed by the trustees to take charge of 
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the buildings, the improvement of the college-grounds, and the experi- 
mental fiirm. A line pair of mules and the necessary tools for farm- 
work have been provided, and a beginning has been made in clearing up 
the farm for planting an orange-grove and other tropical fruits. 

The annual interest derived from the proceeds of the congressional 
land-grant now amounts to $6,068, and is paid regularly in gold. The 
college owns 4,000 acres of good land, mostly wild, which is valued at 
$5,000, and the improvements already made at $2,500. Of this land, 
2,320 acres, besides several village lots, were given by W. H. Gleason, 
and 1,000 by.W. K. Arno. 

An avenue nearly two miles long and various cross-streets about 
the buildings have been opened and are in good condition for travel. 
An avenue has also been opened from Indian River to Lake Washing- 
ton, a distance of six miles. It passes through the college lands and 
greatly increases their value. About one hundred lots in the village- 
plat have been surveyed and will soon be put into the market for sale. 
AH the land, except what is reserved for the college grounds, park, and 
experimental farm, will ultimately be sold for the benefit of the college. 
College Place is opposite to College Park, and is designed for the site 
of the main college edifice. The location is high, salubrious, and pic- 
turesque. 

GEORGIA. 

University of Georgia — Georgia State College of Agriculture and the 
Meclianic Arts^ at Athens; Rev. Henry H. Tucker^ D. D., LL, D., chan- 
cellor of the university ; L. R. Charhonnier^ A. M., president of the college, — 
No important changes have been made during the year. A considera- 
ble amount of apparatus has been purchased for illust ration in natural 
history and chemistry. The interest derived from the proceeds of the 
congressional land-grant is now $17,010, of which $3,000 are paid to 
the North Georgia Agricultural College, at Dahlonega. The college 
farm contains 60 acres, and is valued at $1,500, not including the stone 
house on it, which originally cost $24,000. Experiments have been 
made on the farm in the culture of cotton, corn, wheat, oats, and pota- 
toes. The prominent agricultural studies with which the students are 
required to become familiar are agricultural chemistry, physics, mechan- 
ics, botany, zoology, economics, geology, and jurisprudence 

It is proposed by the trustees to put in operation, as soon as means 
will permit, a physical laboratory, in which students will have an oppor- 
tunity of experimentally verifying the laws of mechanics and physics 
illustrated in the lecture-room 5 such as the laws of the mechanical 
powers, friction, specific gravity, hydronomics, heat, electricity, and 
magnetism. A large hall, 34 by 50 feet, is used by the students in 
drawing. They are employed in this exercise during a part of the 
course from one to two hours each day. The full course includes 
orthographic and isometrical projections, development of surfaces, prac- 
tical perspective, linear, free-hand, and object drawing, building and 
architectural drawing, masonry drawing, drafting for carpenters, me- 
chanical drawing, drawing and shading from solid objects, drawing 
copies, as teeth of wheels, details of the steam-engine, lathes, drilling 
machines, pumping-machines, and hydraulic-presses. The students are 
exercised in military tactics three times a week during the year. The 
State legislature, at its last session, granted to the university two hun- 
dred stands of arms, to be used by the students of the State college and 
the academic departments. One hundred stands have already been 
received. All the students of these departments are required to take 
part in the regular military drilLi onleBS ezcufied for aatiafactory reasozui. 
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Professors in the college, 8; students, 93; professors in all the de- 
partments, 28 ; assistants, 5; students, 512. 

North Georgia Ajricidtural College, {a departnieid of tlieuniversity,) at 
Dahlonega; David W, Lewis ^ A.M.j jjresident, — The part of the annual 
interest received by this college on the proceeds of the congressional 
land-graDt is $3,000. The college-farm contains 25 acres, and is valued 
at $1,000. In consequence of its limited means, and for other reasons, 
the college has not been able to enter upon experiments in practical 
agriculture on the farm. Most of the young men in the college are the 
sons of farmers, who have more knowledge of farming than of books. 
As soon as they are sufficiently advanced in the rudimentary branches, 
they will enter upon a regular course of instruction in agriculture. 
Education in that part of the State is in a backward condition, and the 
board of trustees have been making strenuous efforts to raise the 
standard by establishing common schools in all parts of the surround- 
ing country, and educating competent teachers to instruct them. For 
this purpose a normal department has, for some time, been established 
in connection with the college, and no fewer than fifty young men and 
women who received their education in this school were engaged as 
teachers during a portion of this year. 

The trustees are now fitting up rooms, wtiich will be free of rent, 
expressly for young men who obligate themselves to teach in the fall 
months. By these facilities, and free tuition, the expenses of living 
have been much diminished, and students, by clubbing together, have, 
in some instancCvS, reduced them to about $6 per month. As soon as 
the students and people are prepared for it, and means can be provided, 
it is proposed by the trustees to establish a school of mines as a depart- 
ment of the college. Dahlonega is located in the midst of ttfe gold-belt 
of Georgia. Gold-mines exist in the immediate vicinity of the college, 
and nearly all the precious metals may be found within a short dis- 
tance from it. In the opinion of Professor Eaymond and other geolo- 
gists, no better location for such a school can be found in the United 
States. Many of the young men now in the college have some practi- 
cal knowledge of mines and mining. The college has been in operation 
four years, and has already had under its instruction nearly one thou- 
sand students. The average attendance has been very high, not being 
surpassed by any other institution in the State. 

Professors, 5 ; students, 245, 30 of whom pursued agricultural or me- 
chanical studies. 

ILLINOIS. 

Illinois Industrial University^ at Urhana ; John M. Gregory^ LL. Z)., 
regent* — The annual interest derived from the proceeds of the congres- 
sional land grant is now $28,200. None of the land has been sold 
during the year. Experiments were made on the experimental farm 
with chemical and other fertilizers to ascertain their relative value as 
compared with stable- manures in the different modes of applying the 
latter, and in feeding cattle to test the eft'ect of the quantity of food 
consumed. Investigations have also been made upon the temperature 
of the soil in d fferent situations and under different treatment, upon 
the depth of roots of ordinary field-crops, and upon microscopic and in- 
jurious fungi. The experimental farm contains 160 acres, and is valued 
at $16,000. It is used for experiments in testing the different varieties 
and modes of culture in field-crops and in the treatment of soils, about 
60 acres being devoted to this purposOi It is also used for experi- 
ments in liorticulture and feeding animus of different ages and develop- 
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ment on various kinds of food. There is another farm called the stock- 
farm. It contains 410 acres, and is valued at S40,000. A large stock- 
barn has been provided for it, with fronts north and west, each 80 feet 
long, and each limb or L is 40 feet wide, being fitted up with stables, 
pens, yards, cooking-rooms, steani-boiler for steaming food, and engine 
for grinding, thrashing, and cutting. This farm is designed more 
especially for breeding and rearing all kinds of valuable stock, but is 
also used to illustrate practical agriculture and to exhibit to farmers 
a model farm. The barn on the experimental farm is of less size, 
but is fitted up with great convenience, and supplied with a mill for 
grinding feed, which is run by a large windmill. These farms have 
been very sucessfully conducted during the year under the direction of 
the head farmer, Mr. Edwin L. Lawrence, both in experiments and profit, 
showing a balance of about $3,§00 in their favor. 

The university claims to have made a larger exhibit at the Centennial 
than any other institution of learning, for which it received a medal. 
Medals were also awarded to it for a cabinet of the woods and minerals 
of Illinois, which it collected. It also exhibited a collection of climatic 
varieties of maize, obtained from the whole extent of the corn-growing 
region of the North American Continent. The practical departments 
^re gaining in popularity and efficiency, and the number of students 
IS increasing. In the machine-shop the odontograph, referred to last 
year, is now made in quantities for sale to the trade. Three other in- 
ventions have been patented. A number of compound microscopes, 
excellent working instruments of new patterns, are now being finished. 

Professors in the university, 13; assistants, 14; students, 386; of whom 
303 were gentlemen and 83 ladies; professors and assistants engaged in 
giving instruction in agricultural and mechanical studies, 15; students 
in agriculture and horticulture, 49; in mechanical studies, 138. 

INDIANA. 

Purdue University — India^ia Agricultural College^ atLaFwyette; Emer- 
son E. White^ LL. D., jpres^(2^f.— Judge John 3?urdue, who donated 
$160,000 to the university, died on the 12th of September, 1876, in the 
seventy-fourth year of his age. The money was to be paid in ten equal 
installments of $15,000 each. At the time of his death six installments, 
$90,000, had been paid, and the remainder, $60,000, was voluntarily 
secured by him on a valuable tract of real estate situated in Warren 
County. The university has been reorganized during the year, and now 
embraces three departments : 1 the university academy; 2 the college of 
general science; 3 special schools of science and technology. The agri- 
cultural and mechanical college is included in the last department, 
which embraces the schools of agriculture and horticulture, civil engi- 
neering, industrial design, physics and mechanics, chemistry and me- 
tallurgy, and natural history. 

The buildings of the university now completed and in use are the 
boarding-house, dormitory, laboratory, boiler and gas house, military 
liall, gymnasium, farm-house, and barn. The barn has been built during 
the year, at a cost of $4,000. It is 42 by 60 feet, with stone basement, 
and all the improvements of modern construction. The rooms of the 
dormitory are now used for' recitation-rooms, cabinet, and library. 
A large college building, with suitable rooms for recitation, chapel, 
library, cabinet, and societies is now in course of construction. The 
foundation- walls and basement-story are finished, and it is expected that 
the building will be completed during 1877. Other improvements have 
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been made on grounds, farm, &C.5 to the amount of 84,239. Also, $3,442 
were paid for apparatus and machinery, uiiil $1,053 for books and peri- 
odicals. The colie^2je is well supplie'l vritii apparatus for imparting in- 
struction in agriculture and the mechauic arts. The farm is large, in 
good condition, and well stocked ; and students in the mecbanic arts have 
an opportunity of working a part of each day at the bench, vise, lathe, 
drill, or planer. In the laboratory analyses have been made in various 
soils, indigenous woods, and milk from the farm-cows. A large number 
of tbrest and ornamented trees have been set cut, two acres planted with 
grapes, and four acres with orchard- trees of various kinds. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $20,314. The college farm contains 159 acres, and 
is valued at $17,700. Experiments have been made in the culture of 
various crops. One hundred and sixty bushels of Fultz wheat were 
raised on five and one-third acres, 120 bushels of Alabama wheat on five 
and two- thirds acres, 360 bushels of oats on ten acres, 1,950 bushels of 
corn on thirty acres, 75 tons of hay on forty-five acres, and a large supply • 
of garden vegetables lor the boarding-house during the season and for 
winter use. Five thorough-bred Jersey cattle and several Berkshire, 
Essex, and Poland-Chiaa swine have been added to the live stock kept 
on the farm. The herd of cattle now consists of five short-horns and 
five Jerseys. The five short-horns cost $3,000. 

Professors in the university, 0 ; assistants, 2 ; students, 120 ; 16 of 
whom are in the regular university classes, and the remainder, 104, are 
in the preparatory department. Only one student has been pursuing 
a course of agricultural studies, but it is probable that several now in 
the preparatory department will enter upon this course when they are 
properly prepared to do so. 

IOWA. 

Iowa State Agricultural College, at Ames; A, 8. Welch, LL. D..^ presi- 
dent, — It has been a prominent object of the trustees to make this college 
really an agricultural and mechanical institution. Seven-eighths of the 
branches taught have an immediate relation to agriculture and the 
mechanic arts. During the year special courses have been prepared in 
chemistry, botany, veterinary science, geology, physics, and general 
agriculture ; so that any student who desires to do so may become a 
proficient in any one of them. A boiler-house has been erected and a 
new heating apparatus put into the main college building, by which it 
is heated throughout by steam. The building has also been thoroughly 
repaired, at an expense of $15,000. The heating apparatus cost $11,000. 
Seven pure blood short-horns have been purchased for the farm. 

The annual interest derived from the proceeds of the congressional 
land-grant now amounts to $34,822, The number of acres of the grant 
sold during the fiscal year is 5,956, at $2.20 x)er acre, and the number 
remaining unsold is 175,244. The experinjental farm contains 850 acres, 
and is valued at $51,000. Experiments have been made with difi:erent 
varieties of grain and corn, and with grasses; also, chemical analyses of 
several of the cereals, as corn, oats, rye, and barley, hav(3 been made by 
the chemist. I^Teariy all the heavy work on the iarm has been performed 
by students, largely from the freshman class, who have been paid lor 
their labor from 3 to 9 cents per hour. A few seniors, who have special 
capacity for the business, are emx>ioyed as foremen under the several 
superintendents. At the spring of the year the young men are detailed 
for manual labor, in convenient numbers, to the farm, garden, and work- 
shop 5 and the young women are appointed to the different departments 



334 REPORT OF THB COMMISSIOKEB OF A.GRICULTORE. 

of the dining-room and kitchen. No difference is made in the pay of 

young men and young women for their labor. 

Sixty-nine of the ninety -nine counties of the State sent students to the 
college. The largest number was from Story County, in which the college 
is located, being fifty-six. Several hundred volumes have been added 
to the library, which now contains 5,000 volumes, among which may be 
mentioned the Encyclopaedia Britannica, Chambers's Encyclopaedia, and 
the American Cyclopaedia, Audubon's Birds of America, and the promi- 
nent works on agriculture, horticulture, and applied science. 

Professors, 7 } assistants, 8 ; students, 300 ; 62 of whom were in the 
agricultural course and 13 in the mechanical. 

KANSAS. 

Kansas State Agricultural College^ at Ma/nhattan ;^ Bev. John A. Ander- 
son^ president — ^During the year a laboratory building, having the 
• form ,of a cross, has been built of stone, at a cost of $8,000. It is 
one story, containing a large office, lecture-room, balance-room, and 
four spacious rooms for laboratory work. The professor of chemistry, 
William K. Kedzie, says that the building has more than realized the 
expectations which had been entertained of it. The water-system 
proves perfect. The sky-light ventilators maintain the air of the work- 
ing-laboratory as fresh as a home parlor. The system of sky-light ven- 
tilators in the large physical laboratory gives not only admirable per- 
pendicular light for handling apparatus, but, when partitioned off by 
white screens, furnishes an apartment for photograph purposes which is 
equaled by few galleries in the State. Also a stone horticultural build- 
ing has been erected, one story high, with basement, and containing tWo 
large lecture-rooms, recitation-rooms, workshop, and cellars. Besides 
these, a small blacksmith-shop, with two forges, has 'been built. The 
college buildings now completed are as follows: The old college build- 
ing, three stories, 40 by 60; college building, two stories, 42 by 100; 
laboratory building, one story, 109 by 109; horticultural building, one 
story, 3J by 80; mechanical building, two stories, 38 by 102; and bhick- 
smith-shop, 20 by 40; all of stone except the latter, which is of wood. 

The college-farm contains 255 acres, and is valued at ^25,000. Ex- 
periments have been made with corn, wheat, rye, oats, potatoes, and 
grasses. In the experiment of potatoes, 250 varieties were employed, 
including nearly all those cultivated in the Eastern States. Those which 
succeeded best were the Kansas, Cheuery, lied Jacket, Carpenter's Seed- 
ling, Extra Early White, Great Britain, and Ohio Beauty. Among the 
forage-plants and grasses, alfalfa, timothy, and orchard ^rass proved the 
most satisfactory. The result of the experiment with corn, by plant- 
ing in hills and drills, was 62^ bushels per acre by the toriuer mode and 
71 by the latter. An experiment in labor on the farm is being tried by 
giving to each student who desires it the use of a plat of land, teams, 
&c., and allowing him to cultivate it as he pleases, under the direction 
of the superintendent, and to have the profit of the crop. This is extra 
labor, as all the students are required by the regulations of the college 
to devote daily one hour each to educational labor without compensa- 
tion. 

The annual interest from the proceeds of the congressional land- 
grant is $20,491. During the fiscal year 5,604 acres have been sold, at 
$5.83 per acre, and 31,461 acres remain unsold. A paper, called the In- 
dustrial, is published weekly by the printing department ot the college, 
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on a Deat quarto sheet, at 76 cents per year, postage prepaid. It is de- 
voted principally to science and college matters. 

Professors, 6; assistants, 8 ; lecturers, 2; students, 303, 186 males and 
117 females, all pursuing agricultural or mechanical studies. In addi- 
tion to tbe regular six years' course of study, females receive practical 
instruction in dress-making, printing, telegraphy, scroll-sawing, carv- 
ing, engraving, photography, and instrumental music. 

KENTUCKY. 

Kentucky University-^Agricultural and Mechanical College^ at Leooing- 
ton; John B, Bowman, LL, JJ.^ regent. — No changes have been made in 
the course of study, except that the military school has been placed on 
the same basis as the other schools and made optional. The patronage 
of the college hfts been considerably reduced for the last two or three 
years by the necessity of discouraging the attendance of poor young 
men, not State students, who wished to secure their education by their 
labor, for the compensation of which no means were available. 

The farm contains 433 acres, and is valued at $130,000. Experiments 
have been made with new varieties of wheat, rye, oats, and hemp. The 
Clawson wheat, furnished by the Department of Agriculture, proved to 
be a successful variety. Valuable collections of plants have been re- 
ceived from the Commissioner of Agriculture and the superintendent 
of the congressional greenhouses at Washington. The annual interest 
derived from the proceeds of the congressional land-grant is $9,900. 

Professors in the college, 7; assistant, 1; students, 94, all pursuing 
agricultural or mechanical studies; professors in the university, 24; 
assistants, 3; students, 273. 

• LOUISIANA. 

Louisiana State Agricultural and Mechanical College, at New Orleans; 
Mr, J. Z/. Cross, president, — The " board of control" say that the college 
has made very satisfactory progress during the past year, and that, con- 
sidering the short time it has been in operation and the limited means at 
its command, they may justly feel a pride in its present flourishing condi- 
tion. At the close of the summer session six gold medals were bestowed 
on the most deserving students, according to general merit, as indicated 
by the result of daily markings for scholarship and deportment. The 
night-school has been continued for the convenience of mechanics and 
other students, who, in consequence of daily labor at their trades, can- 
not attend during the day; and such has been its popularity and success, 
that there are now fifty students in constant attendance on its exercises. 
The chemical and philosophical apparatus is quite deficient at present, 
but additions will be made as soon as an appropriation from the State 
can be obtained. 

The annual interest derived from the proceeds of the land scrip 
grant now amounts to $13,734. The part of the fund, amounting to 
$130,800, pledged by the State to make good the loss occasioned when 
the proceeds of the national endowment were consolidated into new 
State bonds, has not yet been paid, and no interest is at present derived 
from this source. A bill has been prepared and presented to the legisla- 
ture of the State, which provides for its payment by a special State tax 
of three-fourths of a mill on a dollar. It is expected that the fund will 
be restored to its original value. The land owned by the college com- 
prises GOO acres, a part of which will be used as an experimental farm, 
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when the college buildings are erected upon it. The land is valued at 
$40,000. 

Professors, 6; students, 209, of whom 115 were pursuing agricultural 
or mechanical studies. 

MAINE. 

Maine Slate College of Agriculture and the Mechanic Arts, at Orono; 
Charles F. Allen, I). D., president.— The terms of the college-year have 
been changed from three to two and the courses of study revised. Tlie 
course for students not intending to pursue agriculture is called "the 
course in science and literature." A building, called Society Hall, has 
been erected by the students for society meetings. A vertical circle, 
made by Messrs. Eepsold and Sons, of Hamburg, Germany, has been 
added to the astronomical apparatus, and 271 volumes and 167 pam- 
phlets given to the library. 

In the laboratory, determinations of the percentage of sugar in various 
kinds of sugar-beets raised on the farm have been made, and also num- 
erous analyses of common grasses, clover, and cereals at different stages 
of their growth, including both roots and foliage. 

Experiments have been conducted on the farm in testing the efficacy 
of Professor Stockbridge's fertilizers, the value of diifereat manures in 
top-dressing grass-land, the effect of subsoiling on the wheat-crop, the 
different methods of sowing wheat and planting potatoes, the compara- 
tive merits of different breeds of cows for the production of milk and 
batter, and the value of cooked and raw meal and skimmed milk in 
leeding swine. The farm contains 370 acres, and is valued at $10,000. 
The annual interest from the proceeds of the congressional land-scrip 
is $7,864. 

Professors, 6; assistants, 2 ; students, 115. All the students pursue 
agricultural or mechanical studies. . • 

MARYLAND. 

Maryland Agricultural College, at College Station; William H. FarJcerj 
president. — The financial condition of the college has been greatly im- 
proved during the last two years. The total amount received from the 
State since September, 1875, is $15,709.50. During the same period 
there have been paid on the old college debt $10,561.46 ; for necessary 
repairs, $3,916.89 ; and on the farm, $1,138.25. The amount remaining 
unpaid on the debt is $2,215.42; due lor tuition, $1,436.86; leaving the 
present indebtedness of the college only $778.56. 

Experiments hiive been made on the farm with wheat, rye, barley, 
garden-seeds, fertilizers, Cotswold sheep, and Berkshixe and Chester 
hogs. Twenty -one acres have been sown with wheat and grass, and fer- 
tilized with Missouri bone, British mixture, and Taylor superphosphate, 
at the rate of 200 pounds per acre. The boundaries of each kind of fer- 
tilizer used were marked, so that its effects could be easily ascertained. 
There have been raised on the farm 800 bushels of shelled corn, 200 of 
oats, 600 of turnips, large quantities of both summer and winter vege- 
tables, and 30 tons of hay. Five Cotswold sheep sheared 55 pounds of 
wool, 8 calves were sold, and 2,000 pounds of pork will be packed. 
The farm contains 285 acres, and is viilued at $14,250. The annual 
interest on the proceeds of the congressional land-scrip is $6,900. 

Professors, 6 ; students, 77, 40 of whom pursued agricultural or mechan- 
ical studies. 
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MASSAC^HUSETTS. 

Massachusetts Agricultural College^ at Amherst; William 8. Clarlc^ Ph. 
J>., LL* B.jpresidfynt. — lu conseqaence of an iuvitation from the govern- 
ment of Japan, President Clark obtained a leave of absence and sailed 
for that country on the 1st of June, 187G, for the purpose of establishing 
there an agricultural college like that of Massachusetts. Three grad- 
uates of the college went with him, expecting to remain as professors. 
The professor of veterinary science and practice has been dismissed, in 
consequence of inadequacy of means to pay his salary, and the super- 
intendent of the farm has been superseded by a graduate of the college. 
The farm contains 383 acres, and is valued at $37,000. Great improve- 
ments have been made on it during the year by underdraining, 
grading, and filling depressions; and a change has also been made in 
its general objects and management. Experiments have been con- 
ducted in growing crops with chemical fertilizers, and in feeding fruit- 
bearing plants with different substances to ascertain their effect on*the 
quality and quantity of the fruit produced. Professor Stockbridge 
says that " this is the eighth year that crops have been grown on the 
same land with chemicals, and, as a result, it may be said that it is 
conclusively proved that chemicals may be substituted for barn-yard 
manure, if they are properly compounded and used. In fact, in some 
circumstances these are altogether preferable. In answer to the inquiry 
whether these fertilizers do not leave the land in an exhausted con- 
dition, he says that his experiments thus far show that it is left in a 
better condition than before the crops were taken from it; and as 
to the cost of fertilizers, it is not so great that the crop does not 
pay a large profit over the cost of production. By this method of 
culture he has raised 104 bushels of shelled corn per acre. Both the 
prepared fertilizers and the materials for compounding them can be* 
obtained in Boston. In the laboratory, analyses of plants, milk, and 
fertilizers have been made on a large scale, and also of animal excre- 
tions, to ascertain how they are affected, as to their quality for fertilizers, 
by the food the animal consumes. 

The annual interest derived from the part (two-thirds) of the con- 
gressional land-grant received by this college amounts to $8,022. The 
national endowment fund has, at different times, received large additions 
by the State, so that the permanent interest-bearing fund of the college 
is $360,067. A post-graduate course has been provided, by which grad- 
uates of colleger and scientific schools may pursue their studies under 
the direction of President Clark in botany, Professor Goessmann in 
chemistry, or other members of the faculty in their respective depart- 
ments. A model dairy-house has been built, with all the modern appli- 
ances ; also a steam boiler and engine have been placed in the barn to 
cut and steam fodder and roots, and for all purposes for which power 
is needed. The barns, sheds, and farm-house have been painted and 
otherwise improved. 

Professors, 5 ; assistants, 3 ; students. 111. 

Massachusetts Institute of Technology , at Boston; John D. EunMe, Fh. 
i>., LLs D.^]^resident. — A new department, called " Practical mechanism,'' 
has been opened, designed especially for the benefit of those who wish to 
become master- mechanics, rather than engineers, and for affording a 
course of thorough preparation for all the higher courses in the institute. 
There is no other school for metal working, so far as is known, conducted 
on the same plan, except in Eussia. For admission the applicant must 
be fifteen years of age, and pass a satisfactory examination in arithmetic, 
22a 
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geography, spelling, puDctuation, English composition, English and 
American history, and algebra through simple equations. The course, 
occupying two years, includes shop instruction, algebra, plane and solid 
geometry, rhetoric and composition, mechanical and free-hand drawing, 
English literature, and the French language. 

Tuition in this course of two years is $125 a year. For a more de- 
tailed account of this system the reader is referred to the report of Dr. 
John D. Eunkle, president of the institute, on the " Russian system of 
shop-work instruction for engineers and machinists.'' 

By the co-operation of the Woman's Education Association of Boston 
new laboratories have been provided for the special instruction of 
women. The design is to furnish every facility for the study of chemical 
analysis, industrial chemistry, mineralogy, and chemistry, as related to 
vegetable and animal physiology. These courses are intended for such 
persons as may be able to devote their whole time to the work, as well 
as for those who can spend only a few hours a week in the exercises. 
Th8 laboratories are open from half past eight in the morning till half 
past five in the afternoon. Students in these laboratories pay the same 
tuition as other students in the institute. The institute, however, pro- 
vides several courses unconnected with this without charge for tuition, 
the expense being paid by the trustee of the Lowell Institute. The 
annual interest derived from the part (one-third) of the proceeds of the 
congressional land-grant received by this institute, is now $4,011. 

Professors, 21; assistants, 15; students, 293. Of this number, 54 
were ladies, 38 of whom were special students in design ; 14 special 
students in chemistry, and 2 students in the first year not candidates 
for a degree. 

MICHiaAN. 

• Michigan State Agricultural College at Lansing ; Theophilus G. Abbott^ 
LL. D., president — The college-year has been divided into three terms 
instead of two, but its length has not been altered. It appears to be a 
primary object of the directors to make it in the highest degree agricult- 
ural, and a considerable portion of time is devoted yearly to original in- 
vestigation. Special attention is given to the study of botany. The 
freshman class devote one-third to one-half of their time to it daily for 
eighteen weeks, and are required to make rigid analyses and microscopic 
dissections of a great number of plants, both phenogamic and crypto- 
gamic, with the most approved instruments. 

Experiments have been made in the garden by the botanist with two 
hundred and forty-four varieties of potatoes, and the yield of each is 
given. He has also conducted some interesting experiments in the 
production of new varieties. The seeds of fifty varieties were sown in 
boxes, hot-beds, and in the greenhouse, at the time of sowing seeds for 
early tomatoes. When of sufficient size, a selection was made of the 
plants, and they were set two inches apart each way, and after danger 
from frost was passed were reset, two feet apart, in rows in the garden. 
About six hundred of them produced potatoes. The yield was surpris- 
ing. Instead of a few little tubers the size of bullets, many of them 
were four to five inches long and of good size. In one instance a si :\c;le 
plant produced eight pounds of potatoes, many of them being of ,;ood 
size. The yield in many cases was better than from old potatoes planted 
in the usual way. A test of their qualities will be made next year. 
From the many experiments which he has made with potatoes, he has 
come to the conclusion that new varieties must be originated every few 
years, as old ones degenerate in size and quality in most cases, and that 
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farmers will soon make it a common practice to raise them themselyefl. 

In his experiments with apple-trees he has found that applying manure 
close about tho foot of the trees, or removing the grass and cultivating 
small circles about them, has very little beneficial effect. It is only by 
cultivating very large circles, equal to the extent of the branches, or the 
whole ground, that beneficial results can be obtained. 

The college-farm contains 676 acres, and is valued at $47,320. About 
300 acres are cultivated with crops in a regular system of rotation. Ex- 
periments have been made with White Schonen and Excelsior oats; 
Glawson, Asiatic, Gold-medal, and Diehl wheat ; Yellow-blaze com ; 
roots, and grasses. The Gold-medal wheat yielded best. The students 
have been paid for their labor on the farm and elsewhere during the 
year $4,464, the price paid them being about 10 cents per hour. The 
farm-crops were valued at $3,154, and the labor required for their pro- 
duction $2,819. The farm live stock is worth $10,888, and the imple- 
ments $1,685. The annual interest derived from the proceeds of the 
congressional land-grant, is now $16,880. Of this grant there have been 
sold during the fiscal year 2,474 acres, at an average price of $8.38 per 
acre, and 164,799 remain unsold. Three hundred and twenty-eight vol- 
umes have been added to the library, and twenty-seven agricultural, 
scientific, and literary periodicals are received regularly by the college. 

Professors, 6 ; assistants, 7 ; students, 166, 4 of whom were ladies. 

MINNESOTA, 

University of Minnesota — Colleges of Agriculture and Mechanic Arts^ 
at Minneapolis; William W. Folwellj M. A.^ president — The plant-house 
has been completed, and the collection and propagation of plants com- 
menced. A belt of trees, designed as a wind-break, has been planted 
around the barn and another around a portion of the farm. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $13,901. The number of acres of the grant sold 
during the fiscal year is 3,706, at an average price of $5.44 per acre; 
the number remaining unsold is 52,187. The college-farm contains 
120 acres, and is valued at $12,000. Experiments have been made 
with 12 varieties of wheat, 20 kinds of fertilizers being used; with 
8 varieties of oats, thick and thin seeded ; with 5 varieties of corn and 
19 varieties of potatoes, both on sandy soil and vegetable loam, 18 kinds 
of fertilizers being used ; and with 225 varieties of garden-vegetables. 
It has been found by experiment on the farm that corn immersed in tar- 
water and rolled in gypsum is twenty-four hours longer in germinating, 
but that there is no difterence in yield, and that birds, squirrels, and 
insects, except the wire-worm, do not touch it ; that banking up the 
earth around the trunks Of trees, about the 1st of September, to a height 
of 15 to 30 inches, according to their size, will cause an early ripening 
of the wood, and enable the trees to withstand better the sudden changes 
of temperature to which they are subject; that stripping off the leaves 
and cutting back the branches appear to produce in a measure the same 
result ; and that want of cultivation is the greatest retarding influence 
to successful tree-culture. 

The professor of agriculture, in giving his views of what an agricult- 
ural college should be, says that intelligent agriculture is based upon 
a knowledge of the natural and physical sciences ; therefore the stu- 
dent should be acquainted with these sciences before receiving system- 
atic and connected instructions in the art and practice of agriculture. 
All practical instruction is not, however, to be deferred until the last 
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year. Verbal instruction and manual practice should be provided in 
each operation as it occurs in the natural course of events ; but the 
main part, the body, of practical instruction can be fully appreciated 
only when some knowledge of the sciences has been acquired; there- 
fore let language, mathematics, and natural and physical sciences come 
in the first years of the course, and practical agriculture later. The 
library, museum, stock, farm, and gardens are to serve as ausiliaries to 
this course of instruction. 

Professors in the Colleges of Agriculture and the Mechanic Arts, 6 ; 
assistants, 2 ; students, 6 ; professors in all the departments, 11 ; assist- 
ants, 8 ; students, 267, 196 of whom were gentlemen and 71 ladies. 

MISSISSIPPI. 

University of Mississippi — College of Agriculture and the Mechanie 
ArtSj at Oxford; General Alexander P. Stewart, chancellor. — Few changes 
have been made in this college since our last report. The annual inter- 
est derived from one-half of the proceeds of the congressional land- 
grant is now received by this college, according to the law of 1875, which 
amounts to $5,678.75. The college-farm contains 100 acres and is valued 
at $2,000. The trustees have suspended operations on it for the present, 
but they will probably be resumed when there are students in the college 
who need instruction in practical agriculture. 

The laboratory for practical work in chemistry is large and well fur- 
nished with apparatus. Special attention is given to the chemistry of 
geology and its economical products bearing on agriculture. A collec- 
tion of several tbousandT geological specimens from all the formations 
of the State has been made, consisting of various kinds of economic 
rocks, fossils, soils, marls, &c. The collection of soils is of great inter- 
est, having been obtained from every county of the State. The analyses 
which have been made of most of them show all their characteristics, 
and enable the student to comprehend at once the agricultural resources 
of every part of the State. The Markoe collection of minerals is claimed 
to be inferior to none in the world. It-includes a large number of rocks, 
simple minerals, and fossils, sufficient for the fullest illustration of min- 
eralogy and its related subjects. The herbarium contains specimens of 
all the plants indigenous to Mississippi, and some from- the adjoining 
States. 

Professors in the college, 5; assistants, 1; professors in all the depart- 
ments, 8; assistants, 4; students, 131. There are no students in the 
college pursuing a regular course in agriculture, but there are 15 in the 
course of science, which embraces some studies relating to agriculture 
and the mechanic arts. 

Alcorn University — Agricultural and Mechanical College, at Rodney; 
Rev. Hyram R. Revels, JD. D,, president — The university is slowly recov- 
ering from the embarrassment occasioned by the abolition of free schol- 
arships by the State legislature and the removal of the board of trustees 
and the faculty last year. On the 20th of July, 1876, Dr. Eevels was 
reappointed president and a professor was added to the faculty. The 
prospects of the university are more encouraging than in 1875 ; but it 
is believed that at least two years will be required before it can regain 
its former standing. 

The annual interest derived from one-half of the proceeds of the con- 
gressional land-grant, the part now received by this university, amounts 
to $5,678.75. The experimental farm contains 250 acres, and is valued 
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at $5,000. Experiments have been made in the culture of yellow Mary- 
land corn, Boyd's prolific cotton, and with clover. The results were very 
satisfactory. Seventy-five acres have been under cultivation. There 
have been raised 450 bushels of corn, 150 bushels of sweet-potatoes, half 
a bale of cotton, 2,500 bundles of corn-fodder, and tons of hay. 

Professors, 2 ; assistants, 2 ; students, 57. None of the students pur- 
sued the agricultural or mechanical course, but 14 were preparing to enter 
upon it as soon as they were able to do so. 

MISSOURI. 

University of the State of Missouri — Agricultural and Mechanical Col- 
lege^ at Columbia; Samuel S. Laws, LL, D., president; George G. Swallow, 
LL, i>., dean of the college, — important changes have taken place in 
the college during the'^ear. Some improvements have been made on 
the university grounds, which are spacious and very tastefully laid out. 
An engraving of the university buildings and a portion of the grounds 
is here presented. The scientific building or agricultural and mechan- 
ical coHege is a lar^e edifice built of brick, 106 feet long, 60 wide, and 
three stories high, not including the stone basement. It contains twen- 
ty-five rooms. Every room is supplied with water and gas, and the chem- 
ical laboratory is equipped with the most recent and approved apparatus. 

The experimental farm contains 640 acres, and is valued at $60,000. 
Experiments have been made in fruits, hedges, forest-trees, pear-blight, 
and several mid plants, with, the hope of developing some new princi- 
ples which may be of benefit to agriculture. It is the determination of 
the college to enter more extensively upon experimentation with farm- 
crops than it has previously done. The lectures on agricultural chem- 
istry, delivered to the junfor class comprise a scientific exposition of the 
production of organic matter within the plant, beginning with the struc- 
ture of the vegetable-cell, and proving the office of <5hlorophyl to be an 
apparatus for doing the chemical work in building up the plant. The 
nitrogenous constituents of the plant are treated in reference to its or- 
gans, to the nitrogenous fertilieers, and to the nitrogen of the air, leading 
to the consideration of the mineral matter or ash, to the growth of plants, 
and to the soil. The chemical and physical properties of the soil, and 
the relative values of the different fertilizers now in use, and their em- 
ployment in cultivation as a paying investment, are fully discussed. 

The annual interest derived from the proceeds of the congressional 
land-grant was $3,040, of which $2,018 were received by the agricultural 
and mechanical college, and the remainder, $1,022, by the school of mines 
and metallurgy, at Eolla. None of the land has been sold during the 
year. Several thousand dollars have been appropriated for apparatus 
and large purchases made of books for the library. 

Professors in the agricultural and mechanical college, 7 ; assistants, 1 ; 
students, 21 ; professors in all the departments, 17 ; assistants, 11 ; stu- 
dents, 391, 70 of whom are in the school of mines and metallurgy. 

Missouri School of Mines and Metallurgy, at Eolla, {a department of the 
University of the State of Missouri;) Gharles P. Williams^ Ph. JD., di- 
rector. — This school combines theory with practice. In addition to the 
duties of school-instruction, the director and professors, with the assist- 
ance of the students, have done a large amount of work for the State 
in the chemical analyses of lead, copper, zinc, and iron ores from different 
mines of the State. The percentage of the several metals and the asso- 
ciated minerals of the ores has been accurately ascertained. Seventeen 
distinct analyses of lead ores, from different mines, have been made and 
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formulated. The ores employed in these analyses were of great purity, 
having in no case yielded less than 99 per cent, of lead. The associated 
minerals were arsenic, antimony, silver, copper, iron, cadmium, zinc, and 
nickel. It is thought by the director of the school that the results 
arrived at by these analyses will very much increase the value of the 
industrial resources of the State. 

Maps of surveys of mines and drawiugs of furnaces and reduction- 
works have been made by the more advanced students, and display much 
art and skill in their preparation. The school received, as its share of 
the annual interest derived from the proceeds of the congressional land- 
grant, $1,022. None of the land has been sold during the year. 

Professors, 5^ assistants, 1; students, 70. 

NEBRASKA. 

University of Nebraska — Agricultural College at Lincoln ; Rev, Edmund 
B. Fairfield^ IW,, LL. J>., chancellor, — ^The present chancellor was inaugu- 
rated on the 22d of June, 1876, and his inaugural address, is given in the 
register of the university for 1876. He shows what, in his opinion, a uni- 
versity in this country ought to be. Of the agricultural college he says : 
" You have done well in attaching the agricultural department to the 
State university. Scientific agriculture belongs of right to every univer- 
sity arrangement, especially in a country of which agriculture is so im- 
portant and general an interest as it is with us.'' 

None of the congressional land-gra.nt of July 2, 1862, has been sold, 
and the expectation is that it will not be disposed of for some time to 
come. The land is rapidly increasing in value, and by a provision of 
the new constitution of the State none can be sold for less than $7 per 
acre. In consequence of this foresight in withholding the land from 
sale a large endowment-fund will accumulate. The State received 
another grant of 44,800 acres from Congress for the establishment of the 
university, and it is estimated by the president of the board of regents, 
Mr. S. J. Tuttle^ that the aggregate endowment-fund of the college 
and university will amount to at least $1,000,000, and very probably to 
$1,500,000, when the land is all sold. The university building and grounds 
were paid for by the proceeds of the sale of lots in Lincoln, and the 
experimental farm, consisting of 320 acres, by the sale of two sections 
of land granted b^' the State for that purpose. The farm is valued at 
$18,422. Experiments have been made on it during the year to deter- 
mine the effect of fall and spring plowing on crops; with grasses, to 
ascertain what kinds are best adapted to the climate of Nebraska ; with 
oats, wheat, and barley, received from the Department of Agriculture j 
and with mangel-wurzels and sugar-beets, to learn which would be the 
most profitable for stock-feeding. A slight change has been made in 
the manual-labor system, by which students, instead of doing any labor 
that may come to hand, are to have special charge of certain kinds of 
work, under the oversight of the superintendent, to be responsible for 
the manner in which it is performed and for the results obtained, and to 
keep an exact account of the expenses and labor bestowed upon it. 
Students are paid for their labor ten to fifteen cents per hour, according 
to the work done. 

Professors in the college, 5; students, 13; i)rofessors in all the depart- 
ments, 9; students, 282; 122 of whom are ladies. 

NEVADA. 

Nothing has been done during the year in relation to the establish- 
ment of an agricultural and mechanical college in this State. Applica- 
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tions have been made at the State land-office for portions of the congres- 
sional land-grant of July 2, 1862, at $1.25 per acre, but no land has been 
sold. 

NEW HAMPSHIRE. 

Dartmouth College^New Hampshire College of Agriculture and the Me- 
chanic ArtSj at Hanover ; Rev. Asa J). Smith, D. 1>., LL. D., president. — ^The 
exercises of the graduating class are represented by the examining com- 
mittee to have been of a high order. The subjects were as follows : " Cot- 
ton and its manufactures f " Water and its domestic uses f " Building 
materials of New Hampshire ; " Irrigation " The manufacture of paper 
"Copper and its refining;" "Education of farmers.'' Of the students who 
have graduated since the opening of the college, twelve have engaged in 
agriculture, nine in mechanical occupations, and five in other employ- 
ments. Thirty students have labored the past season on the farm, and 
have earned $20 to $90 each, according to the number of hours occupied. 

The farm contains 365 acres, and is valued at $21,000. There have 
been raised on it 150 bushels of corn, 610 of oats, 168 of barley, 100 tons 
of hay, and a large quantity of garden vegetables. Only a small part 
is under cultivation ; 16 acres being devoted to tilled crops, and the 
remainder to hay. The uncultivated part is timber and pasture land. 
The yield of hay was from 2 to 4 tons per acre. The stock kept on the 
farm consists of 8 cows, worth $440 ; 1 yoke of oxen, $200 ; 4 heifers, 
$200; 11 heifers, $407; 2 horses, $300; 12 shoats, $300 ; 4 pigs, $16; and 
1 full-blood Durham bull-calf, $200; total value, $2,063. The barn has 
been completed. It is a fine building, 100 by 50 feet, clapboarded and 
painted. It has a capacity for storing nearly 200 tons of hay ; a tool- 
room 20 by 20 feet; 24 stalls for cattle: 4 calf- pens; and the usual 
arrangements in the basement. It has a good supply of pure water, 
brought in pipes from a neighboring spring. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $4,800. The examining committee thus speaks of the 
success of the college: " In closing this report, we deem it a duty, as 
well as a pleasure, to bear our testimony to the eminent ability evinced 
by the president in discharging the difficult duties of his position, and 
by his able corps of professors, who have labored so long and earnestly 
to raise this institution to the highly-respectable position it now occu- 
pies among the agricultural colleges of our country." 

Professors in the College of Agriculture and the Mechanics Arts, 7; 
assistants, 4 ; students, 24; professors in all the departments, 22; assist- 
ants, 7; students, 439. 

NEW JERSEY. 

Rutgers College — Scientific School, at New Brunswick^ Rev. William H. 
Campbell, D. D., LL, D., president. — During the year the facilities afforded 
the students for studying analytical chemistry have been much im- 
proved, and a large amount of work has been done in the laboratory in 
analyzing commercial fertilizers and other*substances. The trustees, in 
their report, say that the progress of the school has been higMy grati- 
fying and satisfactory. The laboratory- work of the students in analy- 
tical chemistry has received the marked approval and commendation of 
proficients who have visited the rooms, and will compare favorably with 
the best results other institutions. 

A barn has been built, and the outbuildings re-arranged and improved. 
The barn is 60 feet long and 40 wide, with posts 22 feet. The main floor 
has stables for seven horses, feed-room, large thrashing-floor, and spacious 
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bays for hay. There is a cellar under the whole barn on a level with 
the cattle-yard, which is on the south side. It has in it stanchions for 
17 cows, a room for roots, and places for storage of cut-straw, hay, or 
stalks. Water is supplied for the stables and yards from the city water- 
works. Lapping on the large barn about 6 feet is another 48 feet long 
and 26 wide, with posts 18 feet. In the lower part are rooms for a horse, 
milk- wagon, and for loading cans of milk; pens for bull and calves, and 
open space unappropriated. The upper part is designed for hay and 
straw. 

The experimental farm contains 100 acres, and is valued at $45,000. 
When purchased it was almost worthless for farming purposes, but by 
removing stones, thorough di-ainage, and skillful cultivation, it has been 
brought into a high state of fertility. Experiments have been made on 
it with fertilizers on wheat, oats, corn, potatoes, turnips, and in feeding 
milch-cows. The long drought in 1876 caused a failure in these experi- 
ments, and also^in the crops. It was the most severe ever known in New 
Jersey. The crops began to suffer in the latter part of June, and there 
was no rain to afford them any material benefit till the 17th of September. 
Potatoes were entirely destroyed ; corn did not grow to half its common 
height, and the crop was only about one-fifth of its usual amount^ pas- 
tures dried up ; cabbage-plants could not be set out ; turnip-seed would 
not sprout when planted, and carrots and mangolds could make no 
growth. For want of pasture and green fodder it was found necessary 
to feed farm-stock on other substances through July and August. The 
average rain-fall in the months of June, July, and August was only 
3.17 inches ; for twenty-two years previous to this it averaged for the 
same months 14.03, and the lowest amount recorded for these months in 
any previous year is 6.09 inches. The only good crops raised on the 
farm were wheat and rye, which had made most of their growth before 
the drought became severe. The yield of wheat on 14 acres of not very 
good ground was 25 bushels per acre, but on some experimental plots it 
was 40 to 48 bushels. The variety cultivated was the Fultz. The loss 
of crops on this farm, occasioned by the drought, is estimated to be at 
least $1,000. The annual interest derived from the proceeds of the con- 
gressional land-grant is now $6,960. 

Professors in the scientific school, 9 ; assistants, 1 ; students, 42 ; pro- 
fessors in the college, 11 ; assistant, 1 ; students in all the depart- 
ments, 162. 

NEW YOKK. 

Cornell University — Colleges of Agriculture and the Mechanic Arts, at 
Ithaca; Aiidreiv I), White, LL. J>., president, — No changes have been 
made during the year in the literary operations of the colleges. The 
teaching-lbrce of the university has been increased by the addition of 
six instructors. The college-farm contains 150 acres, and is valued at 
$22,000. Experiments have been made on twenty-two idiots with oats 
as a soiling crop, cut early and late ; to ascertain the effects of sowing in 
drill and broadcast; of rolling the ground ; of gypsum, lime, and salt j 
of thick tahd thin sowing ; the comparative values of different varieties ; 
to test the effects of Professor Stockbridge's fertilizers : on twelve plots 
of wheat, to try the Lois Weedon system modified ; to show the effect 
of gypsum and superphosphate ; the results of continuous crops with 
perfect cultivation, but without fertilizers; to ascertain the amount 
of seed required : on fifty plots of corn, to ascertain the effects of various 
commercial fertilizers, gypsum, and ashes; to compare results of plant- 
ing soaked and unsoaked seed; to determine the i)roper number of 
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stalks in a hill ; to compare the productiveness of suckered and nnsuck- 
ered plants ; the values of seeds from the butts, middle, and tops of 
ears ; to ascertain the comparative value of seven varieties of fertilizers ; 
and of pure fertilizers compounded by Professor Caldwell: on twenty- 
eight plots of grass, to test the effects of various fertilizers as top-dress- 
ing: in feeding cattle, to ascertain the effects of various kinds and quan- 
tities of food on the quantity and quality of milk : and in breeding cattle, 
to ascertain the value in the milk-dairy of the progeny of certain pure 
breeds crossed with the common cow. 

The following are some of the conclusions arrived at, viz: that 
gypsum is of little value to corn and grass in wet seasons, but of great 
fialue in dry ; that superphosphates are of very unequal values, those of 
the best reputation proving of little value on the soil of this farm when 
applied to moderately-fertile and well-cultivated land ; that strict laws 
are needed in the State of l^ew York to control the sale and manufacture 
of commercial fertilizers; that failures in farming result not so much 
from poor soil as from poor culture, imperfect preparation of the soil, 
and stagnant water in the subsoil ; that clover and cattle are the cheapest 
renovators of worn-out fields 5 that early-sown crops require the least 
quantity of seed, and promise the best results; that heavy land should 
not be deeply plowed in the spring; the best results are obtained from 
land plowed moderately deep in the fall, covered with manure in the 
winter, and replowed to half the depth in the spring. 

The annual interest derived from the proceeds of the congressional 
land-scrip is $35,000. There have been sold during the fiscal year 
17,447 acres of the land, at an average price of $4.65 per acre, and 
375,000 acres remain unsold. 

Professors in the College of Agriculture, 20 ; assistants, 12 ; students, 
26; in the College of Mechanic Arts, professors, 11; assistants, 10; stu- 
dents, 58; in all the departments, professors, 31 ; assistants, 23; students, 
526. 

NORTH CAROLINA. 

TJniversity of North Carolina.^College of Agriculture and the Mechanic 
Arts^ at Chapel Hill; Mr. Kemp P. Battle, president — During the year a 
chemical laboratory has been thoroughly fitted up for qualitative and 
quantitative analyses with apparatus and gas, the apparatus costing 
$2,000 ; also, a large and commodious hall for lectures on physics, with 
apparatus worth $2,000. As soon as means will permit, the trustees of 
the college will make arrangements to give students efficient and prac- 
tical instruction in matters pertaining to the farm. In addition to the 
regular course of study in agriculture, instruction will be given largely 
by lectures, not only by resident professors, but by practical farmers 
who have devoted time, study, and attention to certain specialties. The 
college owns some land, which it intends to use for an experimental 
farm, but it has not yet been surveyed, nor brought into a proper con- 
dition ibr the cultivation of farm-crops. A gold medal, worth $10, is 
offered to the scholar who, after one year's study, shall pass the most 
meritorious written examination in chemistry. 

The university has an extensive collection of minerals, both native and 
foreign, to illustrate the courses of study in mineralogy and geology. 
The Vienna cabinet comprises 2,000 fine specimens of minerals, col- 
lected from every quarter of the globe. The large collection of ores, 
minerals, and fossils, made by Dr. Emmons, and given to the university 
by the State, has been classified and neatly arranged in a room fitted 
up especially for the purpose. An instructor in natural history has beeu 
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employed, and some collections for a musenm in this department of 
study have been made ; also, a hall has been provided for an agricultural 
museum, and a few agricultural implements have been deposited in it. 
The library contains 5,000 volumes of well-selected books, especially 
adapted to illustrate the branches taught in the diflerent courses of 
study. The students of agriculture and the mechanic arts have free 
access to these works in the same manner as those of the other depart- 
ments. The annual interest derived from the proceeds of the congres- 
sional land-grant is now $7,500, being the interest, at 6 per cent., on the 
new State bonds, which amount to $125,000. The interest on these bonds 
is now collected and paid over regularly to the trustees for the support 
of the college. The college-year is divided into two terms. The expenses 
of a student for room-rent, washing, board, wood, light, and books are 
from $93.50 to $123.50 per term ; tuition free. 

Professors, 7 ; assistants, 2 j students in the college, 61 ; in all the de- 
partments, 106. 

OHIO. 

Ohio Agricultural and Metlianical College^ at Columbus; Edward OrtoUj 
Ph. D,^ president. — ^This college has been in operation three years, and 
is now in complete working order. The report of the president shows 
that a large amount of work has been accomplished in all the depart- 
ments. Military science and tactics have been introduced as a regular 
branch of study and drill, and Lieut. Luigi Lomia has been detailed 
by the Secretary of War to take charge of the instruction in this new 
department. All male students, not incapacitated by bodily infirmity 
or exempted on the ground of conscientious scruples, are required to 
take part in the military drill, but are at liberty to choose for themselves 
whether they will pursue the course in military science or not. Four 
drill exercises, of thirty-five minutes each, are required weekly. The 
War Department has furnished the college with a full supply of arms 
and ordnance of the most approved patterns. 

The college-farm contains 320 acres, and is valued at $200,000. Its 
value has been recently much increased by its being brought within 
the city limits. Extensive improvements have been made upon it 
during the year. A swamp of 60 acres has been reclaimed by under- 
draining, and the most of it is now dry and in good condition for 
cultivation. Fences have been built, one small building removed and 
another erected, and a supply of excellent water furnished for the stock 
at the barn. The total cost of these improvements was $1,690. Ex- 
periments have been made with wheat to determine the comparative 
value of thick and thin sowing; with oats, to ascertain which varieties 
were most productive ; and with corn, to test the effects of different 
fertilizers. There were raised on the farm 1,975 bushels of corn, on 46 
acres; 363 bushels of wheat, on 32 acres; and. 75 tons of hay, on 57 
acres; total value of all the crops, $2,122 ; net profit, $1,342. A part of 
the work was done by students and a part by hired labor. Nine head 
of fat cattle were sold from the pasture for $835 ; 32 hogs, for $733 ; 14 
pigs, for $42. Six of these cattle, having been bought the year before, 
were kept through the winter, and sold for $90 each. The stock now 
kept on the farm is valued at $1,812, and the farm-implements at $994. 

The annual interest derived from the proceeds of the congressional 
land-grant is $30,000. The receipts of the college from all sources 
during the fiscal year were $40,539; the disbursements $38,517, of 
which $26,970 were paid for salaries. John H. Wright, A. B., assistant 
professor in the Latin and Greek languages, has resigned his professor- 
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ship to enter upon an extended coi^rse of study in Europe. His place 
has been filled by Josiah E. Smith, A. B., a graduate of Amherst Col- 
lege. 

Professors, 10; assistant, I5 student, 140; pursuing agricultural or 
mechanical studies, 126. 

OREGON. 

Corvallis College — State Agricultural College, at CorvalUs; B, L, 
Arnold^ Fh. D., president — The president, says that the college is in 
a healthy condition and well attended. During the past two years 
about one hundred young men have pursued agricultural studies. 
They have received instruction in practical agriculture, tbe physiology 
and chemistry of plants, analysis and improvement of soils, animal 
physiology, the economic use and preservation of farm-crops, and other 
branches of the agricultural course important for farmers to understand. 
A wing has been added to the college building, and other improvements 
have been made, the whole costing about $3,000. The building as now 
improved is of such size as to afford ample room for several years. A 
greenhouse will be built in a few months. The apparatus has been so 
much increasecl by yearly additions that it is now sufficient for illustra- 
tion of all the fundamental principles of chemistry and physics. A fine 
collection of minerals has been added to the cabinet, for the special use 
of the class-room, through the kindness of A, H. Brown, secretary of 
state. 

The experimental farm contains 35 acres, and is valued at $5,000. 
Experiments have been made with wheat in connection with soda, pot- 
ash, lime in three forms, ashes, sulphuric acid, marl, chlorine, superphos- 
phate of lime, urine, and ammoniated phosphate. The conclusion was 
that the fertilizer last named is by far the best; it hastens the crop, and 
causes a much larger yield than any of the others. Analyses and tests of 
the " white soil," mentioned in a previous report, have been continued, 
and the conclusion arrived at is that if it is thoroughly drained, well 
plowed, and cultivated with green crops for several years, it will produce 
grain as well as any other. All students are required to perform a small 
amount of labor on the farm and to practice the military drill daily. 

The annual interest from the i)roceeds of the congressional land- 
grant has not been reported. The State makes an annual appropria- 
tion of $5,000 for current expenses of conducting the college. During 
the fiscal year 10,000 acres of the land-grant have been sold at an aver- 
age of $2.50 per acre, and 70,300 remain unsold. 

Professors, 4 ; students in agricultural college, 61; in all the depart- 
ments, 147. 

PENNSYLVANIA. 

Pennsylvania State College, Centre County; Rev, James Calder, D, !>., 
president, — This college has undergone some changes in its name, but 
its purposes as an agricultural and mechanical college remain the same. 
According to the latest documentary authority it was first incorporated 
as The Farmers' High School of Pennsylvania,'' ^February 22, 1855 ; 
next, as The Agricultural College of Pennsylvania*" Mav 1, 1862 ; and 
lastly as " The Pennsylvania State College," July 26, 1874. 

The four farms belonging to the college contain 600 acres, and are 
valued at $75,000, as follows: The college-farm, 300 acres, at $100 per 
acre, $30,000; the central experimental, 100 acres, at $100 per acre, 
$10,000; the eastern experimental, 100 acres, at $200 per acre, $20,000; 
the western experimental, 100 acres, at $150 per acre, $15,000. The 
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work whicfc has been done on these farms for many successive years in 
experimentation and with the aim of presenting model farms has been 
extensive, and results have been arrived at which are of high practical 
value totbe farmers of the State. Experiments have been made during 
the year in acclimating seeds, testing varieties of seeds and grains, 
methods of cultivation, the use of manures, various rotations of crops, 
the culture of wheat and potatoes, soiling cattle, and culture of fruit 
trees. 

From various experiments continued for several years the professor 
of agriculture has come to the conclusion that it is profitable to feed 
cattle during the winter for furnishing manure; that stock, when 
confined to small lots or yards and soiled, do equally as well, if 
carefully attended, as when allowed the liberty of the fields, and can be 
fed on the product of one-third lessl and ; that purple lucerne {Medicago 
sativa) is a good soiling-plant on strong land, yields heavily, grows rap- 
idly, bears cutting, and is perennial ; that the old method of cutting 
indiscriminately the large and small potatoes for seed, not going to ex- 
tremes, and of planting the seed and root ends, is practically as good as 
any other ; that in planting apple-orchards it is the most profitable to 
plant only two or three varieties, and these of the most marketable 
kinds that surface-culture, good manuring, scraping, and washing the 
trees with an alkaline mixture, and a dressing of five or six pounds of 
muriate of potash per tree, have proved to be a very profitable mode of 
treatment. The college-farm has been very. much improved by clearing 
off' old stone fences, removing worthless hedges, and planting fruit-trees j 
and the campus, by constructing roads and filling up inequalities. 

The annual interest derived from the proceeds of the congressional 
laud-grant is now $24,420. Some small buildings have been erected 
and others repaired, and arrangements have been made for supplying 
the college with an abundance of pure spring-water. About $500 have 
been expended for apparatus for the physical department, and $100 for 
increasing the library. 

Professors 12 ; assistant, 1 ; students, 161. 

RHODE ISLAin). 

Brown University — Agricultural and mechanical department, at Provi- 
dence ; Eev. JE. G. Bobinson, D, !>., LL, D., president. — The course of study- 
in the department of practical science for the degree of bachelor of phi- 
losophy has been extended from three years to four, as contemplated 
by the university last year. There is no prescribed coarse laid down in 
the catalogue for students in agriculture, but provision has been made 
in the department of practical science for selected courses of instruction 
in such branches of learning as are related to agriculture and the me- 
chanic arts. Students who enter with the intention of pursuing selected 
studies are subject to the same conditions of admission as for the regu- 
lar scientific courses ; and when they have completed the studies which 
they have selected, they are entitled to a certificate stating the time of 
their connection wi^h the university and the amount of their acquisitions. 
Direct instruction in agriculture appears to have been given by the pro- 
fessor of agricultural zoology and curator of the museum. He says that 
during the last half of the year a weekly course of lectures on agricul- 
tural zoology has been given to the senior class. About one-fourth of 
the class have also attended to taxidermy as a voluntary exercise 
throughout the year. 

The annual interest from the original fund derived from the proceeds 
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of the congressional land-grant is $3,000 ; but tiii:s fuiul has been 
allowed to accumulate by judicious mana^^ement, so that the annual 
interest now amounts to $6,624. Very valuable additions have been 
made to the museum, consisting of about 100 specimens of tishes ; 60 
of woods native to Massachusetts ; a large collection of plants, insects, 
and native weapons; war-implememts, domestic utensils, and fabrics from 
the interior of Africa ; several species of mammals, and numerous mis- 
cellaneous specimens. 

Professors in the agricultural and mechanical department, 10 ; assist- 
ants, 3 ; students, 35 ; professors in all the departments, 13 ; assistants, 
3 ; students, 251 . 

SOUTH CAROLINA. 

Olaflin University — South Carolina Agricultural College and Mechanics^ 
Institute^ at Orangeburgh; Bev, Edward CooJcej D. i>., 'president. — The an- 
nual interest derived from the proceeds of the congressional land-grant 
la $11,508, but the whole amount is not always paid to the college 
by the State. This year it received $10,000, leaving a balance of 
$1,508 unpaid. Of the sum received, $4,000 were used for expenses in 
conducting the college and the remainder in payment of the experi- 
mental farm. The farm contains 116 acres, and is valued at $10,000. 
It has been considerably improved during the year, and the fticilities for 
students to engage in manual labor have been much increased. Experi- 
ments have been made with different kinds of manures and in plowing 
to ascertain the kind best adapted to the soil and climate of that part of 
the State. Crops have been cultivated successfully, and 43 bushels of 
shelled corn were produced per acre, which is much above the usual yield 
in the State. A neat and commodious brick building is in course of 
construction on the site of the one burned about a year a^o, and will be 
completed next spring. It will be occupied jointly by the ifniversity and 
college. It is 80 feet long and 40 wide, three stories high, with man- 
sard roof, making a fourth story, and has a piazza on the front and back 
sides. It contains two school-rooms, three recitation-rooms^ library- 
room, and thirteen dormitories in the mansard story ; also, a chapel 
which will seat two hundred persons, and a family residence, with par- 
lors, kitchen, and dining-room. Besides this building, there are several 
others which are used for school purposes. The collegiate year is 
divided into three terms of eleven weeks each.^ Tuition is tree care of 
room per term, $1; board in hall per week, $'2.50; room-rent and fuel 
for self-boarders per term, $3. Students have an opportunity of paying 
their bills in part by manual labor. 

Professors in the college, 3 ; assistants, 3 ; students, 40 ] professors in 
all the departments, 4; assistants, 3; students, 195. 

TENNESSEE. * 

East Tennessee University — Tennessee Agricultural College^ at Knoxville ; 
Bev. Thomas W. HumeSj 8. T, D., president. — Some changes have been 
made during the year in the agricaltural course of study, by which 
additional instruction is given in chemistry and botany in the freshman 
year, and in market-gardening and dairy-farming in the junior. A few 
additional branches have also been introduced into this course. 

The annual interest derived from the proceeds of the congressional 
land-grant is $23,760, but the college has not always received the 
full amount, the payment having sometimes been made in State 
treasury warrantSi on which there is a diacoant in the market. 



350 BEPOBT OF THE OOMHIBBIONXS OF AGRIOULTORB. 



The college-farm contains 260 acres, and ia valued at $24,000. Impor- 
tant improvements have been make on it during the year, and experi- 
ments conducted in the cultivation of wheat with different fertilizers, 
with white rye received from the Department of Agriculture, and with 
barley. From experiments made with timothy-grass, it has been dis- 
covered that it cannot be relied on as a permanent crop in the locality 
of the college, being incapable of resisting the drought, and after two 
cuttings dies out. Orchard-grass, on the contrary, flourishes well, and 
is not permanently injured by dry weather. A new barn has been 
erected on the farm, and apparatus for instruction in chemistry has 
been purchased to the amount of $300 ; seventy-two dollars' worth has 
also been purchased for the use of the professor of agriculture. 

Professors in the agricultural college, 9 ; assistants, 3 ; students, 58 ; 
professors in all the departments, 9; assistants, 8; students, 300. 

TEXAS. 

Agricultural and Mechanical College of Texas, at Bryan ; Thomas 8* 
Oathrightj A. M.y president — The college was inaugurated and opened 
for the reception of students October 4, 1876. It is beautifully located, 
in a healthy section, four miles from Bryan, on the Houston and Texas 
Central Eailroad, and is easily accessible from all parts of the State. 
The college building, of which an engraving is here presented, is claimed 
to be equal to the best in the country. It is 163 feet long, 60 wide, 
four stories high, and is built of brick, except the foundation, which is 
stone. The window and door sills and caps are made of Texas granite. 
On each floor, except the fourth, it contains three halls, running the 
entire length of the building. The two set apart for literary societies 
will each accommodate 400 persons. On the fourth floor are a chapel, 
60 feet square, six lecture-rooms, library, president's office, cadets' room, 
armory, and guard-room. The remaining rooms are for students' dormi- 
tories The inside of the building is finished with native cypress in the 
highest style of architecture, varnished to show the texture of the wood 
to the best advantage. Besides the college building, there is another 
called the "students' hall," four stories high, and built of the same 
materials as the main building, but not so elaborately finished. Also 
four brick cottages for professors' residences, and a nice barn. The 
cost of the college building was $100,000^ of the students' hall, $32,000 5 
and of the smaller buirdings, $20,000. The State appropriated the 
liberal sum of $187,000 for the erection of these buildings and the 
purchase of the farm. Kone of the fund granted by Congress has been 
used. 

There are five courses of study in the college : (1) Preparatory and 
general; (2) in agriculture; (3) in mechanics and engineering; (4) in 
languages and literature ; ( 5)*in military tactics. The first-named course 
occupies three years. It is designed to afford the student a good edu- 
cation for the practical duties of lite, or to prepare him for entering 
upon any special course he may choose. Each of the special courses 
occupies two years. The general course includes rhetorical reading, 
declamation, English grammar, composition, higher arithmetic, geogra- 
phy, history, drawing, algebra, geometry, trigonometry, physics, chem- 
istry, geology, plain and topographical surveying, zoology, animal and 
vegetable physiology, elements of agriculture, French, Spanish, Ger- 
man, Latin, Greek, and military tactics. Modern languages may be 
substituted for Latin and Greek, if desired. The course in agricult- 
ure includes analytical geometry, conies, calculus, physics, astronomy, 
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chemistry, Btractore and physiology of plants, water, the atmosphere, 

soils in their relation to vegetable products, improvement of the soil 
by chemical and mechanical means ; history, care, breeding, diseases, 
food, digestion, respiration, assimilation, and excretions of domestic 
animals; milk, butter, cheese, flesh, and wool as agricultural prod- 
ucts; development and present condition of agriculture as an art, 
its principles, economic requirements of vegetable growth, soils and 
theory of manures, plowing, physical manipulations of land, imple- 
ments and machinery ; drainage, construction, and arrangement of farm 
buildings ; care of grass and pasture lands, rotation of crops, use of arti- 
ficial fertilizers, designs for farm-machinery, meteorology, farm and road 
surveying, water-courses for irrigation and draining, book-keeping, free- 
hand drawing and sketching, strength of materials, practical hydraulics 
and pneumatics, mineralogy, geology, zoology, insects injurious and 
beneficial to agriculture ; care and marketing of crops ; orchard and vine 
culture 5 Latin, French or German, and military tactics. 

It is prescribed, ^' as a permanent rule of this college, that no appli- 
cant for admission as a student shall be received unless of the white 
race.^' Provision is made for educating, free of tuition, ^' State students,'' 
as follows : Two to be appointed from the State by the United States 
senators, one from each congressional district by the member repre- 
senting it, and three from each State senatorial district. In the latter 
case, the choice is to be determined by a competitive examination under 
the direction of the district senator. Tuition for other than State stu- 
dents is $50 per annum. The estimated expenses of a State student 
for a year of nine months, including matriculation-fee, board, washing, 
fuel, lights, two suits of clothing, and medical attendance, are $200; 
of other students, $250. 

Special care is taken to give thorough instruction in military tabetics, 
including, besides the general drill, guard duty and outpost-picket 
service. To aid in teaching this branch in the best manner, the State 
has provided the students with complete sets of breech-loading cadet- 
rifles, swords, and accouterments. 

In August of the present year an act was passed by the legislature 
to establish another agricultural and mechanical college for the educa- 
tion of colored youth of the State, and the college will be organized and 
put in operation at the earliest day practicable. 

The annual income from the proceeds of the congressional land-scrip 
is $10,962 in gold, which, in the present currency, is equal to about 
$12,000. The land appropriated by the State to the college, and on 
which the college buildings are located, embraces 2,200 acres, a part of 
which is used for an experimental farm, and the remainder is unim- 
proved. The entire tract is valued at $20,000. Liberal appropriations 
have been made for chemical and philosophical apparatus, and it is 
intended to purchase such as will be e(5[ual in quality to the best used in 
the agricultural colleges of the other States. 

Professors, 6 ; students, 50. Sufficient time has not been given for 
the organization of classes in the agricultural course of study. 

VERMONT. 

University of Vermont and State Agricultural College, at Burlington; 
Matthew H. Buclcham^ A, if., 'president, — The college has not yet entered 
into the work of conducting an experimental farm, although it has land 
in ample quantity for experimental purposes, and would gladly use it 
for a farm if the funds could be procured to provide the necessary equip- 
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ments and a professor of agriculture to superintend it. The annual in- 
terest derived from the proceeds of the congressional land-grant is $8,130, 
Professors in the agricultural college, 7; assistant, 1; students, 23; 
professors in all the departments, 22', assistants, 3 ; students, 168; 14 
of whom were ladies; lady graduates, 5. The following statement has 
been received from the president : 

All attempt to establish a separate institution out of the proceeds of the congres- 
sional land-grant having failed for want of sufficient additional endowment, the legis- 
lature, in 1865, offered tbe fund to the State University on the Condition that it should 
accept a new charter conforming it to tlie requirments of the act of Congress estab- 
lishing colleges of agriculture and the mechanic arts. The institution thus chartered 
is the "University of Vermont and State Agricultural College," having one board of 
trustees, one treasury, one faculty, but several departments. The State has as yet 
done nothing to increase the resources of the institution. On accepting its new trust, 
the university raised a subscription of g?SO,000, mainly among its alumni and old friends, 
to enable it to meet its now responsibilities. "lihreo new departments were created, 
that of general and agricultural chemistry, that of civil engineering, and that of mod- 
ern languages. 

besides these, the department of natural history was modified and CTilarged 60 as to 
give greater scope to the studies bearing directly on agriculture, such as mineralogy, bot- 
any, physiology, and zoology. The institution does not manage a farm, bnJit 1ns land 
ample for experimental purposes if funds should be supplied therefor. About 100 stu- 
dents are in attendance, the numbers in the scientific departments being from one-quar- 
ter to one-third the total mirnber. By the statistics furnished Ibr the report of the con- 
gressional committee in 1874, it appears that of those who have been members of the 
institution for a longer or shorter time since 1865, a large number have entered into the 
various industrial pursuits by which the resources of the country are developed, and 
that thus the college is fulfilling the designs of its founders by sending well-trained 
men into the great industries of the nation. In addition to the work of the institution 
in its new ground, it has done considerable missionary work through the State by 
Bending its professors to farmers' meetings, teachers' associations, and other general 
gatherings. During the past Avinter Professor Cressy, late of the Massachusetts Agri- 
cultural College, was employed by the university to lecture in every county in the 
State on the diseases of animals, and to give a consecutive course on veterinary medi- 
cine and surgery in Burlington. These lectures were provided in the hope that in this 
way the attention of young farmers might bo drawn to the college, and that they 
might be induced to pursue other branches of study bearing on agriculture. Finding 
that these lectures through the State awakened a great interest on the subject, the 
college had the lectures in Burlington reported, and a large edition of the reports in 
amphlefc form distributed gratuitously among the farmers and stock-raisers of the 
tate. 

From the beginning the institution has had to encounter opposition from those whose 
ideas of an agricultural college is a more manual-labor school for apprentices to farm- 
work. The aim of the institution has been to provide, first, for instruction in those 
sciences— those ''branches of learning" which relate to agriculture and the mechanic 
arts ; to equip laboratories, to furnish museums, to secure apparatus, to gather all the ap- 
phances for imparting scientific and practical instruction, and to add, as fast as funds 
I could be got, the means of exemplifying $uch instruction in farm, stock, machinery, &c. 

VIEGINIA. 

Virginia Agricultural and Mechanical College, at BlacJcsh^gh ; diaries 
L. (7. Minor, LL. D,, president — One of the two college buildings, 
referred to in our report of last year as being in course of construction, 
is now completed and occupied. It is used for lecture and recitation 
rooms, laboratories, &c. The other, which is of the same size and finish 
and designed for similar purposes, will be completed and ready for occu- 
pancy early in the spring of 1877. The two dwelling-houses, begun last 
year and intended for professors' residences, are also completed and 
occupied. They are neatly finished add of excellent q<uality. So great 
has been the increase of stutlents since the opening of the college in 
1872, that the number is now doubled, and no niore can be received in 
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future until the resources of the college are augmented. The machine- 
shop, which was completed two years ago, has been enlarged and fur- 
nished with additional machinery and tools. A grist-mill has been 
erected adjoining it, and is driven by the same engine as the machinery 
of the shop. The addition to the shop, the mill, and a brick kitchen 
were all built by the students, except the mason- work. They have also 
set up a line of telegraph, connecting the college with the Western Union 
Telegraph line, and thus furnished for themselves a practical school for 
learning the art of te^legraphy. They have removed two houses, and 
remodeled three messing and lodging houses. By employing the mess- 
ing system they have sometimes reduced the price of board to $6.50 per 
month. Board with lodging can be had for $10 per month, and never 
exceeds $15. Many students pay a large part of their expenses by 
their work, and some who have skill in trades have been able to cancel 
the whole. 

The college-farm contains 250 acres, and is valued at $28,000. Impor- 
tant additions have been made to the stock kept on the farm. Daily in- 
struction is given in practical agriculture to details of students during 
the crop-season, and in mechanics throughout the collegiate year. The 
school of drawing, including free-hand drawing, has been attended with 
great efficiency and success. The course of instruction in the college is 
confined strictly to what is believed to be best for fitting young men for 
success as farmers and mechanics. The annual interest derived from 
the two-thirds ($190,000) of the proceeds of the congressional land- 
scrip received by this college is $20,638.72, which is nearly 11 per cent, 
on the $190,000 invested in Virginia State bonds. The bonds were pur- 
chased at a little more than 50 cents on a dollar, and interest is paid on 
their full amount. 

Professors, 7 ; assistants, 3 ; students, 255, all of whom pursued agri- 
cultural or mechanical studies; graduates, 27, 22 being graduates in 
agriculture, and 5 in both agriculture and mechanic arts. 

Hampton Normal and Agricultural Institute^ at Hampton; General Sam- 
uel C. Armstrong, president. — The receipts of the institutia for the fiscal 
year of 1876 were $67,444.94. Of this sum, $39,235.74 were derived 
principally from private donations made by benevolent persons in the 
several States. The disbursements were $67,332.41, leaving a balance 
of $112.53 in the hands of the treasurer. The indebtedness of the in- 
stitute is only about $4,000. 

During the year a new Hoadley agricultural steam-engine, of nine 
horse-power, has been purchased for $1,200, and the small three horse- 
power Baxter engine used last year has been transferred to the printing- 
office, where it is used with profit. The earnings of the agricultural 
engine for work done in thrashing for farmers unconnected with the 
institute have amounted to $200. In addition to this, a steam-digester 
for steaming bone has been bought for $154, and a buhr-stone mill for 
grinding corn for stock and steamed bones into flour of bone for manure. 
Also a Hunneman hand fire-engine, with 700 feet of hose, for $1 ,200, 
to be used in protecting the institute buildings. A fire-company has 
been formed by the students, who have been drilled and are capable of per- 
forming efficient duty in case of fire. The grounds have been graded and 
improved by filling up a malarious marsh in the vicinity of the institute 
buildings, an ornamental pond being left in the center, which adds much 
to the beauty of the landscape and serves for a reservoir from which 

23 A 
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water can be taken in case of fire and thrown npon five adjacent bnild- 

ings. Hundreds of shade-trees have been set out, taken from the form- 
nursery, which was planted five years ago. More than 2,000 small orna- 
mental trees have been added to the nursery-stock, for sale and for use 
in increasing the beauty and value of the premises, A substantial 
brick engine-house has been built and a corridor finished off in the upper 
story of Virginia Hall, making ten dormitories for girls. A cooper-shop 
has also been put into operation for the manufacture of market barrels. 
The work has been done by two students, and proved profitable. Two 
hundred and twenty-four thousand bricks have been manufactured and 
sold at a profit of $1,246. Three-fourths of the students pay their own 
board-bills, $10 per month, half in cash and half in labor. About $7,000 
are paid annually for students' labor in all the industries pursued. Mr. 
F. Marquand, of New York City, gave, in June last, $5,0(K) for the erec- 
tion of a building for a home for male students. It is now completed, 
and called Marquand Cottage. It affords comfortable and excellent 
rooms for thirty -eight young men. The furniture will be made by the 
students in the normal-school wotkshop. 

Sixty-nine girls have worked in the industrial room during the year, 
and about 1,200 pieces of work have been finished, and 200 mended by 
them each week, besides making dresses and other garments for them- 
selves in time not devoted to required labor. Sewing-machines are used 
by the more advanced pupils. Those in the middle and senior classes 
receive weekly instruction in housekeeping, bread-making, and plain 
cooking, eight being detailed every Saturday to the different house- 
keepers on the premises, who teach them in these useful arts. Last 
winter about 4,000 colored children were under the instruction of teach- 
ers who have graduated at this institution. A teachers^ institute has 
been held for the benefit of the graduating class and such post-graduates 
as might desire to attend. Twenty post-graduates and more than forty 
of the graduating class availed themselves of the advantages of its 
exercises. 

The farm contains 190 acres, and is valued at $33,000. During the 
year 40 acres of corn have been cultivated, 25 of oats, 1 of rye, 12 of 
clover, 7 of early potatoes, 8 of sweet-potatoes, 9 of corn-fodder, 3 of sor- 
ghum, 3 of pease, 2^ of cabbages, 2 of onions, 4 of asparagus, 2 of roots, 
1 of snap-beans, 4^ of vegetables and strawberries, and 4 of broom-oom. 
The stock on the farm consists of 9 horses and mules, 5 colts, 18 cows, 
4 oxen, 16 yearlings and calves, 1 thoroughbred Ayrshire bull, 50 hogs, 
and 20 sheep. Seventy head of cattle and horses were wintered on the 
farm the past season* The care of this stock furnished labor for stu- 
dents, and a large amount of manure is made for the farm. Cash re- 
ceived from sales of beef amounted to $3,840. The income of the farm 
exceeded the expenditures by $833.43, while the knowledge acquired by 
the students in its cultivation is incalculable. 

The annual interest on the one-third ($95,000) of the proceeds of the 
congressional land-grant received by this institution is $10,319.36, be- 
ing nearly 11 per cent, on the sum invested. About $200 more are 
received from a small private endowment-fund. In addition to the in- 
come from these sources, $17,000 are required annually to pay the ex- 
penses of conducting the institute. The money thus far has been derived 
from private contributions, principally in the Northern States. 

Teachers, 17; assistants, 3 ; students, 256; pursuing agricultural or 
mechanical studies, 99. 
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West Virginia University — Agricultural Department j at Morgantaton; 

Rev. J, W, iScotty D. D.J LL. />., acting president — A permanent president 
of the university has not yet been elected, but it is expected that one 
will be sooD. The central portion of University Hall, or the Agricultural 
College, has been completed during the year. It is claimed that there is * 
no better-finished public building in the State. The wings will be 
erected as soon as means will permit. The following is the plan of the 
entire building when completed, as seen in the accompanying engraving : 
Length, including the wings, 150 feet ; breadth of the main central sec- 
tion, 104 feet j of each of the wings, 65 feet ; height of basement, 11 feet; 
of first floor, 17 J feet ; of second floor, 15^ feet ; of mansard story, 20 
feet ; of the main tower from basement, 101 feet. There are four rooms 
each on the basement and second and third floors, measuring 23J by 35 
feet each. They are for laboratory and lecture-rooms. In the mansard 
story is the commencement-hall, 55 by 78 feet. The basement-walls are 
made of light sandstone, of uniform color and texture ; the other walls, 
of pressed brick, laid in white mortar ; window-sills, corbels, and key- 
stones, of light sandstone ; finials and belts on pilasters of entrances, &c., 
cut stone ; belt-course on both towers, composed of fascia and water-table, 
of cut stone. The inside is elegantly finished with chestnut. Estimated 
cost of the entire building when completed, $75,000. A new building, 
called University Boarding-hall, has been erected by private enterprise 
in close proximity to the university, designed to supply a want which the 
regents had been unable to meet. It is heated by furnaces, has a plen- 
tiful supply of soft water, and is furnished with modem appliances for 
thorough ventilation and conveniences for outdoor ^xercise. Board, 
including everything except washing and lights, is furnished to students 
for $3.75 per week. 

!rhe annual interest on the proceeds derived from the congressional 
land-grant is $5,400. The State has made at different times two ap- 
propriations of $10,000 each to the university for a permanent fund, 
the interest of which is shared in common by the different departments. 
It amounts to $1,200 annually. These incomes and the tuition received 
from the students are not, however, sufficient to pay the annual expen- 
ses of conducting the institution, but the deficiency has been generously 
supplied by the State, so that there is no incumbrance of debt. An 
effort has been made to induce students to pursue the agricultural course 
of study, but not with the success desired. Quite a number, however, 
pursue studies relating to agriculture and the mechanic arts. It is 
expected that this embarrassment will be corrected when the college 
becomes older and the importance of an agricultural education is more 
highly appreciated. The university has no farm. The campus contains 
25 acres, but is not used for agricultur^il purposes. 

Professors in the university, 8 ; assistants, 5 ; students, 96 ; profes-^ 
sors in the agricultural department, devoting a part of their time, 6 ; 
students, 2. 

WISCONSIN. 

University of Wisconsin — College of Arts, at Madison; Rev. JohnBasconij 
D. D., LL. D., president. — Science lEall, referred to in our last report as 
being in course of construction, and then described as far as information 
would permit, is now completed. It is a magnificent brick building, four 
stories high, and really constitutes the agricultural and mechanical col' 
lege of Wisconsin. In it are the machine-shop, carpenter-j^hop^ chemical 
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laboratory, cabinet of natural historjr and agriculture, and numerous 
other rooms mentioned in a previous report. It is heated by steam, and 
has a system of water- works from which the same power that operates 
the machinery used for instruction in the mechanical shops supplies an 
abundance of water for its own use and Ladies' Hall, and for the 
^ hydrants which are in connection with all the principal buildings. 
There is also an ample system of sewerage connecting Science Hall and 
Ladies' Hall with Lake Mendota, by which cleanliness and health are 
secured. 

The department of agriciAture is reported as in successful opera- 
tion, and its scope and benefits as appreciated by the people. The 
experimental farm contains 196 acres, and is valued at $40,000. The 
university grounds occupy 40 acres, which are not included in the area 
of tb^ farm as now given. The professor of agriculture and chemistry, 
W. W. Daniells, M. S., has conducted experimeikts on the farm with 
four varieties of winter-wheat, ten of spring- wheat, one of rye, four of 
barleyj six of oats, five of corn, and thirteen of potatoes. The yield of 
winter-wheat was about double that of the summer varieties. Experi- 
ments have also been made with soils to test the effects of different 
depths of plowing, which varied from 5 to 20 inches. The largest yield 
of corn was obtained on land plowed at a medium depth of 12 inches. 
Extensive meteorological observations have been made several times 
each day throughout the year on the temperature of the atmosphere, 
barometrical changes, relative humidity, direction and force of wind, 
kinds of clouds, and fall of rain and snow. The annual interest derived 
from the proceeds of the congressional land-grant is $13,490. There 
have been sold of this grant daring the fiscal year 6,218 acres, at an 
average price of $7.34 per acre ; and 51,635 acres remain unsold. 

Professors in the agricultural and mechanical college, 10; assistants, 
6 } sudents, 124 ; professors in all the departments, 20 ; assistants^ 7 ; 
students, 316, 77 of whom were ladies. The board of visitors, in their 
report, say that " in the present senior class the percentage of young 
women to be graduated with honor in respect to higher scholarship is, 
relatively to their whole number, decidedly*- larger than that of the 
young men ; and this disparity is emphasized by the loss to the latter 
of the first honor." 

The report of the board of regents thus refers to the female depart- 
ment: 

The act to re-organizo the university, enacted in 1866, requires that ^* the university 
shall he open to female as well as male students, undbr such regulations and restric- 
tions as the board of regents may deem proper." In pursuance of this requirement, 
the educational privileges of the university are extended to students of both sexes 
without discrimination, thus far with no reason to regret the obligations imposed by 
the law. But the regents do not understand that the law, in providing an equality of 
educational privileges, contemplates any special experiments in the matter of educa- 
tion, or the adoption of any rules or regulations founded upon any novel or theoretical 
view of the personal and social relations of the sexes. The law assumes that young 
ladies possess the capacity and the disposition to acquire that degree ef knowledge 
and mental discipline in the study of the arts and sciences which is imparted by a 
course ©f coUegiate instruction. It assumes no more. It certainly does not assume to 
approve any method of instruction or discipline contrary to the current and accepted 
views of the parents who have children to educate. And while the board is responsi- 
ble to the law for the fulfillment of all the obligations imposed in this respect, it is 
equally responsible to the public, and especially to the parents and guardians of stu- 
dents confided to their charge, for the enforcement of such prudent rules of discipline 
as the circumstances render obviously judicious and appropriate. Parents, therefore, 
should feel assured, and possess positively good reasons for the assurance, that those 
young ladies who by their presence at .the university contribute equally to the honor 
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and reputation of our educational system, while here specifically for educational pur- 
poses, are sacredly exempt from every phase of social influence or instruction of an 
exceptional or obnoxious character, and that such exemption is required and enforced 
as a matter of good faith on the part of both regents and faculty. The privileges of 
the university are thus accorded to young ladies under regulations as purely unob- 
jectionable and unexceptionable as those provided for any other school of similar 
character and purpose, public or private. About one-quarter of the whole number of 
students now attending the university are young ladies, successfully competing for 
equal rank with the remaining number in the several departments of instruction. 
With a due appreciation on the part of the public of the valuable advantages thus 
conferred upon both classes of students without distinction of sex, and of the views 
of the authorities upon the subject, there is reason to anticipate a more equal propor- 
tion in the number fitting for and attending upon the university classes. 
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Statistics for 1876 of the industrial institutions of the United States which hav4 



Location of the in- 
stitution. 



Name of the institation. 



Name of the president of 
the agricultural and me- 
chanical college and, of 
the university. 



Auburn, Ala 

Fayetteville, Ark. 
Berkeley, Cal 



New Haven, Conn . 



Newark, Del 

Eaa Gallie, Fla . 



JLihens, Ga . 



DahIone£;a,Ga .. 

Urbana,Ill 

La Fayette, Ind. 



Ames, Iowa 

Manhattan, Kana . 
Lexington, Ky 



N«w OilMni, La. . . . 
OroBo, If • 



College Station, Md. 
Boston, Mass 



Amherst, Mass 

Lansing, Mich 

Minneapolis, Minn . . 
Oxford, Miss 

Bodney, Miss 

Columbia, Mo... 

Eolla, Mo 

Lincoln, Nebr... 

NoTada - 

Hanover, N. H 

NewBranswick,N.J. 



Ithaca, N.T 

Chapel Hill, N.C... 



Columbus, Ohio. 
Corvallis, Oreg.. 



23 



Agricultural and Mechanical College of 
Alabama. 

Arkansas Industrial University 

University of California—Colleges of Agri- 
culture and Mechanics. 
Yale College— Shef^eld Soientiflo School.. 



Delaware College 

Florida State Agricultural College. 



{Georgia State College of "j 
North Georgia Agricul- 
tural College. J 
Illinois Industrial University 



Purdue University- 
College. 



-Indiana Agricultural 



Iowa State Agricultural College 

Kansas State Agricultural College 

Kentucky University— Agricultural and 

Mechanical College. 
Louisiana State Agrioaltual and Meohan- 
' leal College. 

MaineState College of Agriculture |Ad the 
Mechanic Arts. 

Maryland Agricultural College 

Massachusetts Institute of Technology. .. 



Massachusetts Agricultural College 

Michigan State Agricultural College 

C University of } College of Agriculture. . ? 

i Minnesota. > College of Mechanic Arts > 

University of Mississippi— College of Agri- 
culture and the Mechanic Arts. 

Alcorn University— Agricultural and Me- 
chanical College. 

f Agricultural and Me- 

C University of \ chanical College. 

I Missouri. \ Missouri School of Mines 
I, and Metallurgy. 

University of Nebraska— College of Agri- 
culture. 

(No industrial institution established in 
the State.) 

Dartmouth College— New Hampshire Col- 
legeof Agriculture and theMechauic Arts. 
Rutgers College — Scientific School 



c r»««„«n (College of Agriculture 

\ TTStTo?t. \ SiWel Colleie of the Me- 
^ University. | ^.^^^^j^, ^j.f'g 

University of North Carolina — College of 

Agriculture and the Mechanic Arts. 
Ohio Agricultural and Mechanical College 
Corvallis College — State Agricultural Col- 



Kev. L T. Tichenor, D. D. . 



N.P. Gates, A. M 

John Le Conte, M. D . 



Bev. Noah Porter, D. D., 
LL. D. 

William H. Pumell, LL. D 
Hon. William Watkin 

Hicks, (president of the 

trustees.) 

Bev. Henry H. Tucker, 
D. D., LL. D., (chancel- { 
lor.) I 

John M. Gregory, LL. D., 

(regent.) 
Emerson E. White, LL. D. 



A.S.Welch,LL.D 

Bev. John A. Anderson. . 
John B. BowmAn, LL. D., 

(regent.) 
MiU. J. L. Crou 



Key. Chas. F. Allen, D. D . 

Capt. William H. Parker. . 
John D. Bunkle, Ph. D., 

LL.D. 
William S. Clark, Ph. D., 

LL. D. 

TbeopliilusC.Abbot.LL.D. 

William W. Folwell. M. A 

General Alex. P. Stewart, 

(chancellor.) 
Hiram B. Bevels, D. D. . . 



Samuel S. Laws, LL. D. 

Bev. Edmund B. Fairfield, 
D.D.,LL.D.,(cbaucellor.) 



Bev. Asa D. Smith, D. D., 
LL. D. 

Bov. William H. Camp- 
bell, D. D., LL. D, 



Andrew D. White,LL, 
Hon. Kemp P. Battle 



Edward Orton, Ph. D 

B. L. Arnold, Ph. D 

Bev. James Calder, D. D . 



Centre County, Pa.. 30 Pennsylvania State College 

a The States having blanks against them in this column have sold all their scrip or land, 
b ThiA ooUefce has not been opened to ■tndents. 
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Statistics for 1876 of the industrial institutions of the United States 
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Providence, E. I 

Orangeburgh, S. C . . 
KnozviUe, Tenn . . . . 

Bryan, Tex 

Barlington, Vt 

Blacksburgh, Ya 

Hampton, Ya 

Morgantown, W. Ya. 
Madison, Wis 



Total. 



Name of the InBtitntion. 



Brown University— Agricultnral and Me- 
chanical Department. 

Claflin University— South Carolina Agri- 
caltnral College and Mechanics' Institute. 

East Tennessee University— Tennessee 
Agricultural College. 

Agricultural and Mechanical College of 
Texas. 

University of Yermont and State Agricul- 
tural College. 

Yirginia Agricultural and Mechanical Col- 
lege. 

Hampton I^ormal and Agricnltaral Insti- 
tute. 

West Yirginia University— Agricultural 

Department. 
University ofWisconsin — College of Arts. 



Name of the president of 
the agricultural and me- 
chanical college and of 
the university. > 



Rev. E. G. Robin8on,D. D., 
LL. D. 

Rev. Edward Cooke, D. D. 

Rev. Thomas "W. Hnraes, 

S. T. D. 
Thomas S.Gathright, A.M. 

Matthew H. Buckham, 
A. M. 

Charles L. C. Minor, LL.D. 

General Samuel C. Arm- 
strong. 

Rev. J". W. Scott, D. D., 
LL. D. 

Rev. John Bascom, D. D., 
LL. D. 
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The foregoing tables show an increase, compared with the previous 
yearns report, of 10 instructors of all grades and 494 students in the 
agricultural and mechanical colleges of the different States. Agricult- 
ural-college scrip v/as sold in larger quantities than in the previous 
year. It is noticeable that the price per acre realized shows an increase, 
having risen from $3.27 to $4.41, or nearly 35 per cent. As the amount 
of unsold land is thus annually reduced its value per acre will appreci- 
ate still more rapidly, and those institutions which have reserved their 
lands will enjoy a great advantage over those that rushed into the mar- 
ket at an early day. Vast masses of endowment-lands were sold as low 
as 80 cents per acre. 

For the first time since this Department has begun to publish the an- 
nual statistics of agricultural education has it been practicable to present 
even an approximate statement of the proceeds of this endowment-fund 
available for the support of the faculties. The annual interest of all the 
institutions, except two or three, is given at $526,283, which, at 6 per cent, 
per annum, represents an investment of $8,771,383. The Commissioner of 
the General Land-Office, in his annual report for 1869, states the aggre- 
gate claim upon the public domain accruing under the agricultural-col- 
lege-scrip legislation at 9,510,000 acres, which, at the minimum price, 
$1.25 per acre, amounts to $11,987,500. But the prudence with which 
some institutions have husbanded their resources has raised the aver- 
age much above this minimum. There yet remain 1,463,305 acres to be 
disposed of, which, at the average price obtained during the last yeai, 
wiU add about six and a half million dollars to the fund. It will doubt- 
less average much higher than this, and will probably raise the aggre- 
gate to nineteen or twenty millions of dollars. 
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CONNECTICUT. 

With the exception of a brief article on the subject of fruit-culture, 
the eighth ^nnual report of the Connecticut State Board of Agricult- 
ure, for the years 1874-'75, is entirely devoted to a discussion of ques- 
tions relating to the production and manufacture of milk. The work is 
of more than average value, as many of the papers and discussions are 
of an exhaustive character. 

The annual meeting was held at Kew Haven, May 27, 187 4. A farmers' 
convention, under the management of the board, convened at Wood- 
stock, December 16, 1874, and continued for three days. Milk, its pro- 
duction and manufacture, was the only subject discussed. Leading 
agriculturists and dairymen were in attendance from various sections of 
the country and took an active part in the discussions. 

Mr. T. S. Gold, secretary to the Board, opened the discussion. He 
stated that there was not only a diminished number of cattle in the country, 
but also a decreased production per acre of grass and other forage-plants. 
To remedy this evil, as it relates to, and has a direct bearing upon, dairy 
produdts, he advises the rearing and keeping of a better grade of cows— 
cows that will give more milk on the same amount of feed — ^thereby in- 
creasing the profits of the dairy by decreasing the cost incident to 
keeping a larger number of cattle, ifot only the quantity of the milk 
may be thus increased, but the quality also may be greatly improved. 
He says: 

Cow8 differ almost as much in the quality of their milk as they do in their external 
form and appearance. The amount of the principal constituents, as casein or curd, 
butter, oil, and sugar, can be easily ascertained and their variations marked, but there 
are more subtle qualities, giving rise to flavor and to its hygienic properties, which, 
while more difficult of determination, are of no less importance in a sanitary point of 
view and in the estimation of the customer. If the product varies so much when the 
animal is in health, how will it be when disease supervenes to form another important 
element in the calculation f Cows often continue to give a good flow of milk under 
local and constitutional disorders. The cow-pox, the fouls, garget, disturbances of the 
alimentary canal, foot and mouth disease, and pleuro-pneumonia, though interrupt- 
ing, do not always prevent, the secretion of milk. The cow-pox, even in its mildest 
form, often causes the teats to crack and bleed, and the exudation may drop into tha 
pail. Harsh handling of the udder in milking, or some slight injury, often causes one- 
quarter to give bloody milk ; and garget, when it does not entirely stop the flow of 
milk, iiyures its quality in all degrees of vileness. All the secretions of an unhealthy 
animal must be tainted, and milk is no exception. • * • Garlic and onions, and in 
some degree the cabbage family, to which the turnip belongs, give their peculiar odor 
to the milk. Weedy pastures abound in vegetation of strong odors and taste, liable to 
be transferred to the milk. Drink as well as food may introduce impurities. Out of 
one hundred and seventy families suppUed with milk from a dairy in Islington, En- 
gland, seventy suffered from typhoid fever. One hundred and sixty -eight individual 
cases occurred in ten weeks, and thirty died. An investigation showed that the cows 
drank water from an old underground tank, built of wood and much decayed. » * • 
ProfesBor Law, of Cornell University, relates a similar case where the milk had a ropy or 
slimy character, and a microscopic examination revealed the presence of certain ani- 
mated germs, which had their rise in the filthy pool from which the cows drank. These 
entered into the secreted mUk, and there multiplied to such a degree as to render it 
entirely unfit for food. * * * Even impure air breathed by the cow wiU taint her 
milk* It is reported oa jsood »ilthacU2ibftt» tilt sulk &om a djury in the State of New 
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York when brought to the cheese-factory was found tainted, and on examination the 
cause was discovered to be a putrid carcass lying in the pasture. * * * i 
^ream set in the dairy are very susceptible to odors of every kind. The smoke ot the 
kitchen, of cooking vegetables, are readily absorbed. The proximity of the hog-pen, 
or of the milking-yard, sometimes taints the milk. Wherever milk is kept, either in 
the spring-house or dairy, every pains should be taken to secure a pure atmosphere. 
When the milk is set in a kitchen, dust and smoke will affect it injuriously, and first- 
quality butter cannot be made from it. 

Mr. Nathan Hart presented a paper on feeding for the production of 
milk. He states that he is engaged in developing an enterprise involv- 
ing the winter dairy as an important part of dairy husbandry in a ter- 
ritory formerly interested largely in the fattening of cattle. In this new 
enterprise the question of feeding for the production of milk being one 
©f great importance, he has devoted much time to an investigation of 
the subject. A series of experiments with different kinds of fodder and 
ground feed has convinced him that hay is the basis for all winter feed- 
ing, and that made from the natural and cultivated grasses grown on 
upland meadows is the most valuable, if cut early and nicely cured. 
This may be supplemented with sowed corn and the annual grasses, mil- 
let, Hungarian grass, and others. Different varieties of roots are also 
vrluable, and more concentrated fold is found in corn, oats, buckwheat, 
rye, wheat, and brewers' grains. The latter is used extensively in the 
vicinity of New York, where these experiments were made. Different 
methods of preparing these materials, and entirely different proportions 
and varying quantities, are used either from choice or necessity. Mr. • 
Hart says: 

After a more or less extended inquiry and trial, guided by the closest observation and 
a full knowledge of the net results, I have adopted the practice of feeding hay and all 
kinds of what is generally denominated fodder, uncut, and (including ground feed,) 
dry, and I apprehend that the varying results may be accounted for more in the external 
conditions and the quantity and quality than in the preparation. The system of the 
cow is a laboratory in which chemical and mechanical changes are constantly going 
on: into this we put the raw material, consisting of the articles named; a part the 
animal nses to support itself, to run the machinery, to keep up warmth, repair the 
waste ; a part is thrown off as refuse, and a portion is yielded for the support and profit 
of the farmer. How milk is produced, whether it is a secretion or the result of some 
other operation of nature, is for the physiologist, and perhaps the chemist, to investi- 
gate. What is required of the feeder is to give the cow just such quan bity, quality, and 
relative variety and proportion as shall give the greatest quantity, reference being 
had to the cost of the material and the value of the product. The question of profit 
and loss should enter into the calculation. If too large quantities of these substances 
(aU or any of them) are given, digestion will be interfered with and the yield of milk 
will be diminished. If too little, it wUl be the same, as the proportion needed to sup- 
port the cow will leave a smaller surplus for the pail, and right here, it seems to me, liea 
the field of investigation and experiment. There is a point in quantity and concentra- 
tion of milk-producing constituents beyond which if we go we do it at a loss. If we 
feed a pail of new milk to a cow, it wiU not affect the flow of milk so much as a quart 
of bran in a pail of lukewarm water with a little salt thrown in, other things being 
equal. The point aimed at, then, is to feed in quantity, quality, and condition so as to 
secure perfect digestion and the largest possible product at the least possible expense, 
having regard to quality and profit and loss. 

Is it necessary to cook it to secure perfect digestion ? If it is necessary, will or will 
not the increased capital, skiUed and consequently more expensive labor, more than 
counterbalance the benefits of cooking f May we not secure, very nearly, the same 
result at much less expense, and at the same time secure a larger margin of profit in 
consequence f * » * Hay should be cut early and nicely cured, and fed in quantity 
with other substances just as much and no more than is perfectly digested, and aa 
nearly regulated in time and manner as we observe the habits of the animal indicate 
when left to help herself when at pasture. My own practice is to give a light feed the 
first thing in the morning, which will be eaten up clean in ten or fifteen minutes, while 
the milking is going on, and then the ground feed is given dry with a small quantity 
of salt. In about an hour the cows are let out to go to water, and I prefer they should 
go twenty or thirty rods, to drink from warm v^prings, and get exercise, rather than 
irink almost £rozexi water in the yard. While they are absent the stables are oleaDsed 
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and another feed about the same as the first given, and the cows pnt up immediately 
on their return, which will be in about an hour, and they stand or lie down at their 
choice, in an atmosphere almost a genial as the family sitting-room in respest to tem- 
perature. If I am feeding roots, they are fed just before milking at night, and the last 
feed of the day is given immediately after, which is always the largest, and is dictated 
by what I observe when the animal is at pleasure, which is that she always takes the 
largest meal just at i^ght. A healthy cow giving mitk in winter has a voracious ap- 
petite, and if allowed will eat far more than she can properly digest, and therefore 
much is wasted unless the quantity is regulated by careful observation and experi- 
ment. 

Mr. Hart gives the results of his experiments in feeding for the pro- 
-duction of milk : First dairy of 12 cows, commencing April, 1870, and 
ending March, 1871, produced a total of 30,680 quarts, being an average 
of 2,556 quarts per cow. Second dairy of 21 cows, distributed through 
the year, about the same ; total, 53,445 quarts ; per cow, 2,549 quarts. 
Third dairy of 18 cows, 47,100 quarts ; average per cow, 2,617 quarts. 
Fourtli dairy of 12 cows, averaging for three years, 2,416 quarts. The 
lowest net proceeds were $85 per cow, with milk at 4 cents per quart for 
six months and 2J cents per quart for six months. 

During a discussion which followed the reading of this paper, Mr. 
Hart stated that he did not think the feeding of turnips imparted any 
deleterious taste to the milk, especially if they were properjy fed. It 
would not do, at first, to give the cow a full ration of any kind of roots. 
If commenced in a moderate way, the quantity may be increased until 
the cow can take all she will eat without communicating any bad flavor 
to the milk. As to the profits of feeding turnips for the production of 
milk, Mr. Hart says : 

A few winters since I was feeding common turnips, and when the supply was ex- 
hausted I had the curiosity to estimate the value of turnips per bushel for feeding pur- 

goses from the returns that I actuaUy received from the milk. We were then getting 
cents per quart for our milk. The diminished flow of milk resulting from discon- 
tinuing tills feed of turnips enabled me to calculate that the turnips were worth 25 
cents per bushel to feed to cows. I refer to the common flat or. fleld turnip. But as 
to their saving hay, I do not think they do. I think they act as an alterative, and 
their use will cause the cow to more perfectly digest her food. It seems to be adapted 
to the wants of the cow and produces a good digestion, I feed just before milking. 

Dr. E. Lewis Sturtevant read a paper on the physiological considera- 
tions concerning feeding for butter and cheese. He states that milk 
derives its whiteness and opacity from the presence of innumerable glob- 
ules of very minute size, floating in a water-like fluid or serum. These 
globules are composed of the butter-fats inclosed in a capsule or mem- 
branous covering, and vary in size from the 1,500th of an inch to gran- 
ules of less than the 27,000th of an inch in diame1;pr. The variation in 
size varies with the breed ; it varies with the time from calving, and it 
varies with the food. After describing the process of the formation 
of these globules, and indicating their source, he says they are found 
to be larger in the Jersey cow than in the Ayrshire cow, and the 
Ayrshire globules are larger than those from the American Holstein. 
These globules are covered by a membrane of extreme tenuity, which 
protects their contents, and has to be ruptured through the process 
of churning before the contents of the different globules can aggregate 
into butter. This covering is more easily broken in some breeds than 
in others. The Jersey cream can be churned into butter more quickly 
than can the Ayrshire cream. These coverings are also differently 
affected by the acidity developed in the milk. Twenty -four hours^ 
standing will hasten the churning of Jersey milk more than will forty- 
eight hours affect the churning of Ayrshire milk. The contents of 
these cells are in varying proportion, and the mixture seems in part 



3C6 RBFORT OF THB OOMiaSSIONBB 09^ AGBZCnLTUBE. 



physical. Thns, the bntter made from the milk of one breed may be 
more waxy than butter made in a like manner from milk from a 
cow of a diiFerent breed. The butter made from the large globules of 
a milk appears to be of a superior grain to the butter made from the 
small globules of the same milk. Globules of a large size are more 
easily ruptured through the process of churning than those of a small 
size, and those of extreme minuteness cannot be raptured at all. Con- 
sequently the quantity of butter obtained in practice is not dependent 
entirely on the amount of fat in the milk by analysis', but rests upon 
the form in which it occurs. By means of a microscopic study of 
milk, the experienced worker can judge of the butter- value of a milk, and 
can quickly separate from a herd those cows which produce an unprofit- 
able milk for the butter-manufacturer. He can also separate those milks 
which are the least valuable for the cheese-maker from those that are 
the most valuable. He can also tell to a certain extent what food will 
make his milk best for his purpose. Of the effect of food upon the 
yield of butter from milk of different breeds, the writer says : 

The qnostion of the effect of food apon the butter is, therefore, principally a ques- 
tion concerning nutrition, of the digestibUity of food, and of the ability to cause cer- 
tain constituents of the food to be taken up in a quantity sufficient for the wants of 
the animal as determined by structure. When a cow is producing less butter than her 
structure fita her for secreting, then must an increase of proper food increase her but- 
ter product. When her food is unfitted, through its character or condition, to supply 
the blood with the requisite elements, then must a change of food for the better be 
beneficially perceived on the butter-yield. We have an individual influence, however, 
which complicates the action of nutrition, for the superior cow is more a creature of 
art, the inferior cow more the production of nature, and accordingly the best and 
poorest cow of a herd being fed with an increased supply of food, in every case the 
better cow will respond to a greater extent than the poorer. 

The influence of the fats of the food in accelerating digestion and other chemical 
reactions of the food is of importance in a practical view of the effect of the feeding. 
It is even probable that the nearer the food given approaches the state in which its 
elements are found in the product, (if the food be digestible in this state,) the better 
the result. It is even probable that the presence of certain oils or fats in the food may 
influence to some extent the projMjrtionate quantity of the separate oils in the bntter 
and the fat. It is but as we regard an animal as a whole, and attempt to know her 
by the study of the history of how she came to be what she is, as weU as what she is, 
that we can form an understanding of the action or product of any particular part. 
We recognize the formation of butter as allied to the formation of fat, with this essen- 
tial difference : the fats are formed and stored subject to the order of the animal 
economy ; the butter is formed and thrown off, and thus disconnected with the animal 
structure is nominally subject but to the order of an external being, the calf or the 
milker. 

The summary of what would be indicated by the theory of the cow and her food is 
that each cow has a L'mit to production, governed by structure, and the greatest gain 
of butter is when her food keeps her to this limit and is not in excess. Second, that the 
character of the food must influence to a certain extent the character of the butter, 
but that in the presence of abundant and similar food, heredity exerts a prepotent 
influence. The third indication is that the propottion of the butter stands in no 
definite relation with the casein, but that either may be increased within certain 
limits without a proportionate increase of the other. I call this an indication only, 
for we have not as yet presented the formation of casein, but will here assume that it 
arises in the milk through an entirely different process from the butter, and although 
influenced by structure, yet in a different manner from that in which the butter 
element is influenced, and there is accordingly no necessarily direct co-relation between 
the quantity of these two products. 

A summary of facts indicating the same propositions as our theory is, first, that 
common experience has shown that one cow is always better than some other cow in 
a herd, and that no matter what may be the food the- poorer cow can never, on the 
same kind of food, and both abundantly supplied, equal in product the better cow. 
Our second proposition is shown by the experiments of Thomas Horsfall, as given in 
full in the Journal of the Royal Agricultural Society of England, xvii, 260 ; xviii, 150. 
Our third, is the fact that the difference between the butter percentage of various 
breeds is far greater than is the difference between the case in percentage ; that seriei 
of analyses of same milks at different periods from calving indicate no ratio between 
the two. 
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In maintaining that fluperior qowh will always respond to increase of 
food to a larger extent than inferior ones, Dr. Sturtevant states that in 
just so far as animals have been removed from the natural state through 
breeding will they be influenced in their product by a more nutritious 
and concentrated kind of food ; for natural food may not be the best 
attainable under an artificial environment which not only exists, but has 
been of long continuance, although the same food may be the best in a 
state of nature. The art of man consists in intensifying natural condi- 
tions in the direction toward his own desires. The natural food of ani- 
mals, although best for the wild condition, cannot be considered as nat- 
ural food when the whole condition of life of the animal, and her habits 
and functions, have been modified to a very large extent from those 
habits and functions of the undomesticated state ; for artificial methods 
of long continuance, and artificial conditions brought about through 
artificial environment, tend to so completely change the conditions of 
being of the wild animal, that what in the wild animal might be an arti- 
ficial food may be the natural food for the domesticated animal, and vice 
versa. In fact, the establishing of harmony between form and function, 
food and desired product, is the using of the laws of nature through 
man's power for man's own good. 

The practical fact which is worthy the attention of all those who keep 
cattle is that an increase of food, gained by the feeding of meals and 
other concentrated and artificial foods, may perhaps bring profit to the 
owner of superior apimais, while the same course pursued by the owner 
of indifferent animals would be surely done at a loss. One farmer can 
feed grain to his better cows and receive a profit on the extra cost, 
while his neighbor, perhaps, with inferior stock, can increase his prod- 
uct but very little by the same means, and then this increase will not be 
sufficient to compensate for the extra expense. Improvement in breed, 
therefore, should go hand in hand with improvement in feed. The 
dairy-farmer who believes in artificial feeding, which experience shows 
to be the true course, must also, for the most profitable results, believe 
in an artificial breed. As the milk-functions are entirely the creation, in 
their usefulness, of man, and are hence artificial, the superior cow will 
pay a larger profit on concentrated food than will another animal, her 
inferior, while the inferior animals, under the feeding requisite to ob- 
tain the best results from a herd as a whole, are kept at a loss. 

He closes this paper with the following summary of conclusions from 
the propositions advanced : 

First. That the prodaction of butter is largely dependent on breed. 
Second. That there is a structnrskl limit to the production of batter to each cow. 
Third. That when the cow is fed to this limit increased food cannot increase the 
product. ' 

Fourth. That the superior cow has this structural limit at a greater distance from 
ordinary feed, and more ready to respond to stimuli than the inferior cow. 

Fifth. That consequently the superior cow is seldom fed to her limit, while the in- 
ferior cow may be easily fed beyond her limit ; and, as a practical conclusion, increased 
feed with a superior lot of cows wiU increase the butter product, but if fed to an in- 
ferior lot of cows waste can be but the result. 

Sixth. That the character of the food has some influence on the character of the but- 
ter, but even here breed influences more than food. 

Seventh. That there is no constant relation between the butter product and the 
cheese product. 

Eighth. That the casein retains a constant percentage, and that this percentage does 
not appear to respond to increase of food. 

Ninth. That the casein appears to remain constant, without regard to the season. 

Tenth. That increase in the quantity of mitk is foUowed by an increase in the total 
amount of casein. ' 

Eleventh. That insufficient feed acts directly to check the proportion of butter, and 
has a tendency to decrease the casein of the nulk and substitate albumen* 
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Twelfth. That the best practice of feeding is to regulate the character of the food by 
the character of the animals fed ; feeding superior cows nearer to the limit of their 
production than inferior cows ; feeding, if for butter, more concentrated and nutritious 
foods than for oheese ; feeding for cheese product succulent material, which will in- 
crease the quantity of the milk-yield. 

A paper on the results of late European experiments in the feeding 
of cattle was read by Prof. W. O. Atwater, of Wesleyan University. 
The experiments alluded to have been prosecuted during the past fifteen 
years at the principal agricultural stations of Europe. The tables given 
are valuable and worthy the close study of those engaged in rearing 
cattle, but are of too great length to receive special mention in this 
brief review. A few of the conclusions drawn from the result of these 
experiments may be briefly noticed. Some of the trials made to test 
the effect of boiling, steaming, and fermenting fodder, with a view to 
increasing its nutritive qualities, showed that its digestibility did not 
appear to be increased by these means; still, the food was made more 
palatable, and, in cold weather, some advantage is derived from warm 
food. The nutritive effect of food may, therefore, be increased by these 
means, while its digestibility may be but slightly increased. The state- 
ments concerning the proportions of crude foods, as iiay, clover, straw, 
green fodder, &c., that animals digest, apply only to cases where they 
are fed either alone or with proper admixtures of other foods. Very 
often, however, the digestible parts of the food are not all digested. It 
is easy, for instance, to mix potatoes or turnips with hay or clover in 
such proportions that the animals will digest much less of the hay than 
they would if the different foods were used in proper amounts. There 
are likewise some kinds of fodder, as straw, chaff, and corn-stalks, of 
which many farmers make but little account, and yet which contain a 
great deal of nutpitive matter. In ordinary practice much of this is 
wasted, when, if mingled with other foods, it might be saved. As to the 
digestibility of different foods, Professor Atwater says : 

Whether all the digestible and nutritious matter of a ration is actually digested or 
not depends largely upon the relative amounts of nitrogenous materials it contains. 
In general, wHen concentrated foods, rich in nitrogen, are added to crude foods, as hay 
and clover, they do not decrease the digestion of the latter. But the addition of large 
quantities of easily-digestible materials, containing little albuminoids and much starch, 
sugar, &C.J to crude foods, prevents the digestion of part of the latter, and thus causes 
waste. The scarcity of hay and clover, and the ever-increasing necessity of using oil- 
cakes, beans, pease, grains, and other foods, has given great importance to these matters, 
and a large number of feeding trials have been lately made with oxen, ^oows, and sheep, 
&c., to discover the facts pertaining thereto, and their explanation. The general plan 
of these experiments is as follows : The animal — a cow, for instance — is fed for a cer- 
tain time with hay or clover alone, and the proportion of the albuminoids and carbo- 
hydrates which she digests from the hay is determined by weighings and analyses of 
food and excrement. Then, for some time, an easily-digestible albuminoid substance, 
as gluten, is added to the ration, and the effect on the digestion of the hay is noted. 
Or, instead of the albuminoid substance alone, food-materials rich in nitrogen, as oil- 
cake, bean-meal, or bran, are used and their effect likewise determined. In oiber ex- 
periments, carbo-hydrates, as sugar, or starch, or easily-digested foods containing much 
of these and little nitrogen, as potatoes, are mixed with the hay or clover, and thus 
their influence on the digestion is determined. 

The general results of these experiments are : 

Eirst. As to the effect of albuminoids. The addition of even considerable quantities 
of easily-digestible substances rich in nitrogen to crude fodder-materials causes no 
change in the digestion of the latter. . As large a percentage of both albuminoids and 
carbo-hydrates of hay was digested by oxen, cows, and sheep when the hay was mixed 
with gluten, bran-meal, rape and linseed cake, &c., as whten the hay was fed alone. 

Second. As to the effects of carbo-hydrates. When non-nitrogenous substances, as 
starch, or sugar, or easily-digestible foods containing much of these and little nitrogen, 
are added to crude foods, as hay, straw, and clover, the digestion of the latter is de- 
creased, and, what seems paradoxical, it is not the carbo-hydrates alone, but rather the 
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albuminoidd of thehay.whos© digestion is preTented by the addition of the carbo- 
hydrates. An illustration of this is found in a series of experiments performed by 
Wolff, at Hohenheim, in which sheep were fed with clover hay aloDe. and 63.7 per cent, 
of the albuminoids, and 51.2 per cent, of the crude fiber were digested. In succeeding 
periods mixed rations of clover hay and potatoes were given, the proportion of the 
potatoes being increased in successive periods. The proportion of albuminoids digested 
from the hay in these periods was gradually reduced from 63.7 to 45.7 per cent., and 
that of the crude liber from 51.2 to 43.3 per cent. 

From experiments upon the use of potatoes and turnips with hay and clover, Wolff 
concludes that when hay and potatoes are so mixed that the dry substance (organio 
substance -f- ash) of the potatoes is not over one-eighth of the whole dry substance in the 
mixture, the hay is digested as when fed alone. But if the dry substance of the potatoes 
bo one-fourth of the whole, the digestion of the hay will be 5 to 10 per cent, less, and 
if it be one-half of the whole the hay digested will be 10 to 20 per cent, less than be- 
fore. The decrease of digestion from use of turnips in like proportion would be only 
half or three-fourths that produced by potatoes. It is probably safe to assume as a 
general rule that concentrated food, containing not over seven or eight pounds of di- 
gestible albuminoids to one of digestible carbo-hydrates, may be fed with hay and 
clover without detritnent to the digestion of the latter. * » * 

The writer says that crude foods like straw and chaff suffer much more 
loss in digestion than hay and clover when mixed with easily-digestible 
carl)o-hydrates. These contain relatively small percentages of albumin- 
oids and large percentages of carbo-hydrates, and when more carbo- 
hydrates are added the excess is of course made larger, and the digestion 
of both crude fiber and albuminoids made smaller. There is a difference 
in the quality of the food contained in the straw and the h ay. The quanti^ 
of the nutritive material and its value are two different things. In other 
words, from the meadow-hay the animal digests a little less of carbo-hy- 
drates and more than twice as much of albuminoids as from the oat straw. 
The meadow-bay is a richer food than straw, richerin albuminoids. Straw 
is rich in non-nitrogenous, but poor in nitrogenous nutritive material. 
It is, however, a very valuable fodder when fed so as to secure the util- 
ization of the digestible material which it contains. To make it an ap- 
propriate fodder, fit for the ordinary demands of animals, it must be 
mixed with some other substance rich in nitrogen. In the experiments 
referred to, straw was mixed with bean-meal, which contains a large 
proportion of albuminoids; in this way the fullest utilization of both 
was secured. 

The value of straw, corn-stalks, chaff, &c., as fodder for stock, is very 
much underrated by many farmers. There are two chief causes of this : 
one is that the crops are often allowed to stand u?nharvested until they 
have become very indigestible ; the other is that they contain so little 
nitrogen that the animals do not digest them completely, and the ma- 
terial that is digested has so small a proportion of albuminoids as to be 
quite unadapted to their wants. It is a great error to allow forage crops, 
as hay, clover, grain, &c., to become too ripe before harvesting. As the 
plant grows older it becomes less digestible, and, further, the young and 
succulent plants are much richer in nitrogen than when they are older. 
Better a lighter crop of rich young hay, with a nutritious aftermath, 
than a crop of riper hay, which, though heavier, contains less digestible 
material, and that poorer in nitrogen. A second error is in either ignor- 
ing as fodder or feeding unmixed such foods as straw, chaff", corn-stalks, 
&c. These should be mixed with materials rich in nitrogen, and thus 
form staple and valuable food for stock. 

In discussing that branch of his subject relating to feeding for the pro 
duction of milk, Professor Atwater gives a table showing that 30 pounds 
of fine quality hay, or 120 pounds of young succulent grass, both of which 
materials are excellent for producing milk, will luriiish just about the 
amounts and proportions which it is calculated a milch-cow would need 
24 A ■ 
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to giye » fall yield* On© hundred and fifty-four pounds of young clover 
contain about the same amount of digestible material, but this is richer 
than it need be in nitrogen. On the other hand, it would require 40 
pounds of poor quality hay to furnish as much nutritive matter as the 
30 pounds fine quality hay or 120 pounds of young grass, and this would 
contain only about one-half as much albuminoids as the cow needs for 
production. In the better hay and young grass there is one pound of 
albuminoids to about 6^ of carbo-hydrates, in the poorer hay one to lOJ, 
and in the young clover one to Cows will do well on young grass, 
and probably very little better on young clover, but they will not do as 
well on poor hay. 

An experiment in ad libitum foddering, i. e., giving the animals all 
they would eat, showed that the cows which consumed a ration of 87 
pounds of green clover and 6.7 pounds of barley straw, produced the 
same quantity of milk as they did when given 123 pounds of green clover 
alone, while the composition of the milk in both ciises was the same. 
The green clover was over-rich in albuminoids, and when it was fed 
alone there was a waste of valuable material. In this especial case a 
part of the waste was due to the fact that the cows were ted ad libitum 
and ate more than they could well utilize. The result shows that the 
nutritive material of the fodder will be more or less profitably utilized 
in proportion as the composition of the ration approaches more or less 
nearly to that most naturally adapted to the special demands of the 
animal. 

The experiments conducted by Professor Haubner in ad libitum feed- 
ing are alluded to, and his conclusions quoted as follows : 

The ad libitum foddering has proved unsatisfactory both with milch-cows and in fat- 
tening sheef). The nutritive effect, as expressed in the quantity and quality of the 
milk and in increase of weight, was proportionate neither to the quantity and cost of 
the fodder, nor to the nutritive eftect obtained from a smaUer but properly-measured 
ration. 

In answer to a question asked during a discussion which followed the 
reading of this paper, Professor Atwater stated that by increasing the 
ration up to a certain point the yield of milk may be increased, and not 
only the total yield but also the richness of the milk. The amount of 
dry substance, fat, casein, sugar, &c., may be thus increased ; but at the 
same time the composition of this dry substance, the relative percent- 
ages of fat and casein, remain even, though the proportion of fat or 
albuminoids in the food may be changed. He further said : 

To feed milch-cows the largest amounts of the richest fodder may be very wasteful. 
Too meager fodder is still less economical. Here as elsewhere a fair mean wiU be found 
best. As regards the effect of different foods on the composition of the milk we may 
not hope by variation in the fodder to change a "casein" (cheese) cow to a butter" 
cow. We must rather depend for the qaality of the milk — the relative richness in fat 
or casein, its special fitness for butter-making or cheese-making — upon the peculiarities 
of different breeds or different individuals, and for quantity upon the peculiarities of 
. the animals themselves ; or, in few words, for quality of milk select proper breeds ; for 
quantity, good milkers. Suit the food to the animals and feed well, but not over-vichly. 

At the annual meeting of the board, held in May, 1874, Gov. Charles 
E. Ingersoll was elected president 5 T. S. Gold, secretary; Profs. S. 1. 
Smith, entomologist; W. H. Brewer, botanist; S. W, Johnson, chemist; 
and Mr. P. M. Augur, pomologist. 

INDIANA. 

The twenty-fifth annual report of the State Board for 1875 is a vol- 
ume of smaller dimensions than its immediate predecessors, owing to the 
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omission of the reports of tlie State geologist and the State pomological 
society, which have been published separately. In addition to reports 
of the Board, of the State association of short-horn breeders, of the 
State poultry association, of a meeting in the interest of the State expo- 
sition at the Centennial, of the third State fair, and of operations at the 
Purdue University farm, the volume contains essays on subjects of great 
interest to the farmers of the State. 

Among the essays is one by Mr. Thomas Olcott on grain and grass 
growing. He says : 

The main point is to make every rod of land available in raising something useful. 
Good. crops and increased fertility are the objects. Manuring is the life of farming. 
The true ideal of farm^life is to raise such variety of grains and grasses, of rich, luscious 
fruit and beautiful flowers, variegated with the finest selections of stock and domestic 
animals, as will throw a charm around that spot called home. * * * i abhor the 
idea of large farms with isolated homes, beyond the reach of church and school-house. 
The danger of large cities is preferable to the other extreme. Why pay taxes for five 
times as much land as you can cultivate! It is the rich, closely cultivated spots that 
are winning. The capability of land is almost unlimited. If 200 bushels of potatoes, 
or 100 bushels of corn, or 40 bushels of oats, or 25 bushels of wheat, or 2^ tons of hay 
can be raised from one acre, why go over five acres to get the same amounts ? Suppose 
you own but forty acres, and six acres of this is wood-land ; on this small farm you 
might have nine acres in com, five in wheat, five in oats, five in grass, two in potatoes, 
two in buckwheat, one acre in rye, and three acres of orchard, which would be in clover 
or small grain, leaving one acre for a house, barn, and garden, and one spare acre for 
pasture lot. Here is a great variety, and if highly cultivated would feed the family 
and give a surplus for market. This is not ideal, for wo have approximated it the pres- 
ent year. But suppose each crop was brought to its highest capabilities, and that each 
field was enlarged according to the circumstances of your farm, how much could be 
done with small capital ? 

There is one section in the State that specially needs development. Along the line 
of the Ohio and Mississippi Railway, particularly through the counties of Ripley and 
Jennings, there is a wilderness of uncultivated land, wonderfuUy adapted to grass- 
growing, and cousequently to stock-raising. This land ranges from $15 to $50 per acre. 
It only waits the ekillfiil hand, and it becomes the finest and healthiest stock-growing 
region of the State. Inclose these lauds with a neat, substantial fence, surround its 
borders with native forest-trees, such as sweet-gum, maple, and white oak, all neatly 
trimmed ; clean up the thicket; drain the wetter portions, and you have something 
substantial for the abundant growth of timothy, red-top, clover, or blue-grass. Most 
of this land will also produce any crop raised in the State. Its nearness to the best 
markets, its healthfulness for man or beast, resulting from its under stratum of clay 
and limestone, and its pure water; all these and piany other advantages invite the en- 
terprising, intelligent farmer to come and subdue this wilderness and transform it into 
a pict^e of beauty as God designed it should b6. That this region of Southern Indi- 
ana is capable of the highest culture we need only refer to the few cultivated tract? 
already existing there. Fields of timothy yield readily two tons per acre ; corn, with 
reasonable drainage and culture, 60 to 80 bushels. Its foroats are abundantly supplied 
with fox-grapes as large as the Catawba. The greatest want in this entire region is 
more model farmers who have faith in the work, and the ability, and brain, and will- 
power to put io through. 

The short-horn breeders' association met in Indianapolis May 26, 
1876. Eepresentatives were in attendance from almost every county in 
the State. Favorable reports were made by a large majority, and the 
outlook was thought to be very encouraging. There are now but few 
counties which do not contain from one to three or four herds of thorough- 
bred and high-grade cattle. 

A discussion occurred in regard to the proper treatment of young stock- 
intended for the shambles. Mr. Woodruff thought it most profitable to 
fatten and sell cattle before they were two and a half years old. He had 
found by experience that they could be made to weigh from 1,200 to 
1,500 pounds the first year, and this ratio diminished as they grew older. 
Mr. Aikman stated that he had found that a calf, by proper treatment, 
increased in weight at the rate of about a hundred pounds a month ; 
while a steer three years old, which would eat twice as much as the calf, 
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would increase only at tbo rate of about 50 pounds a month. Mr. 
Thrasher (one of the oldest breeders in the State) said he was satisfied 
that the first thousand pouiKLs of increase of weight cost but half as 
much as the second, and so on. A great iqistake is made by turning 
cattle out on grass too early in the spring and stopping the feed. That 
is the very time they ought to be fed. At first they should be fed as 
regularly and strongly as during the winter months, and the amount of 
feed gradually decreased as the grass becomes more mature. 

Mr. Lowder read a brief paper on the value of short-horn bulls and 
the characteristics of a good breeding-bull. He said: 

A good short-horii bull, descended from pure ancestors, both male and female, that 
were themselves good, may bo depended upon for producing ^ood calves, even from 
very inferior cows. On an average, it would be safe to say that his calves -would at 
one year old sell to tho intelligent grazier for $10 more than those sired by an ordinary 
low grade ; and at two years, for $25 more ; and at three years old, to the butcher or 
shipper for $40 or $50 more. It would be safe to say that calves from such a bull, bred 
and kept by the well-to-do farmer until three years old, would each net him at leasfc 
$25 more than those sired by such bulls a§ usually run the public hi<:^hways, and to be 
found on many good farms. A little qalculation would illustrate what a short-horn 
bull would be worth. From the time he is one year old until he is two, he v/ould sire 
twenty-five calves, and after that until ten years old seventy-live a year. Suppose, 
then, a farmer having as many cows as one bull can serve, and he should buy a first- 
class short-horn of only good pedigree one year old, and should keep him three years, he 
would then have one hundred and fifty calves that would be worth when disposed of 
the nice little sum of $3,750 as the profit for tlie service of the bull. Tho bull earned 
it. The farmer would not have had it but for the use of the thoroughbred bull. 

Stating that the last census showed that there were 393,736 milch- 
cows in the State, while there were now but 260 short-horn bulls, or 
about one-twentieth of the number needed for that number of cows, he 
continues : 

While I am free to acknowledge that an ordinary small farmer with only four or five 
common cows cannpt afford to pay for his own nso $200 for a bull, I wish to insist that 
while there is a lack of at least 5,000 thoroughbred buUs in Indiana that should be 
supplied, and at least 50,000 farmers in our State organised into granges for the pur- 
pose of co-operation and mutual assistance in all things that pertain to their interest, 
no good thoroughbred short-horn bull should sell in the State at public auction for less 
than $500. Though the assertion may not be believed by some of my hearers, yet I 
declare he is worth the money, and would earn the amount in one season, if properly 
used, simply in the production of steers alone. Then, when we consider that there 
are probably not less than 250,000 cows in Indiana that ought to be replaced wi^ half- 
bloods or higher grades, or thoroughbteds, and that by the use of thoroughbrfc bulls 
only the native and low-grade cows can be replaced by the high-grade or thorough- 
bred in a few years, the value of their services becomes more ^parent. It is their 
known superior merits in grading up the common stock of the country that brings 
them into such' demand, and the comparative scarcity of good bulls contributes to the 
high price. The price is regulated by the supply and the demand. The farmer who 
proposes to wait until good short-horns can be bought at beef-price will never be the 
purchaser of a good bull. 

He gave the points of a good breeding-bull as follows : 

It is impossible for any one always to teU how buUs wiU breed until they are tested, 
yet the intelligent and careful farmer or herdsman can guess with approximate cer- 
tainty as to the general character of the get. A good breeding-bull must not only be 
like a bull, but he must look like a bull ; that is, he must not looklike a cow ; he must 
be masculine in appearance. And this holds good in the pure short-horn as in the scrubs 
'or any other breed. A good bull is as much entitled to the peculiar eye, head, horn, 
neck, shoulder, and chest that characterize him as a male as a man is entitled to hLs 
beard and the peculiar expression of his countenance. A bull with light jaws, narrow 
face and forehead, slim horns, thin neck and shoulders, is seldom an impressive sire of 
good things. He must be masculine in appearance. This does not imply that he must 
be coarse ; on the contrary, he should be fine. Coarseness may be defined as uneven- 
noss, while fineness is the result of uniformity. Each part should be such that it fits 
smoothly and evenly to those adjoining it. • 

As has been said above, a bull is Tenable only as his breeding is valuable. Thx« 
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depends, of course, to some extent upon the cows to whicli he is used. Great extremes 
between sire and dam ecklom nick well together. The intelligent breeder, in making 
selection of his breeding-bull, will have regard to the cows with which he is to be 
coupled. If they are under size, he will select a bull of good size, one that is not too 
lartje. Great extremes don't mix well. If his cows are large and inclined to breed too 
much bono for the amoun.t of flesh, he will select a bull of rather compact form and 
ood fleshy qualities, but one that is not too much under size. The skillful breeder, 
cfore selecting his bull, should determine what he wants, and should be able to give 
an intelligent reason why he wants him ; and, after having made his purchase, should 
know how to use him. The ability to answer intelligently to jvhat, why, and how, is - 
as indispensable to the intelligent breeder of neat-cattle as it is to the man in any other 
profession. 

Mr. S. F. Lockridge read a paper on Indiana as a grazing State, which 
elicited some discussion. Mr. Thrasher desired to call attention more 
fully than the writer Ijad to the importance of underdraining past- 
ures. He stated that while it is found almost impossible in many por- 
tions of the State to raise corn without underdraining, but little atten- 
tion is given to underdraining grass-lands. Farmers seem to think that 
grass will grow any way. In his opinion, it was just as necessary and 
important to drain grass as grain lands, and the effects will be seen in 
the grass and upon the cattle as readily as upon grain. In most past- 
ures there are low places not fit for grazing, and these places are 
shunned by the stock whenever they can do better. It is 4)nly when 
they are compelled by scarcity of grass elsewhere that they will eat the 
inferior grasses of these low places. Nothing is better for winter forage 
than blue-grass, and to have this grass in winter a field should be past- 
ured closely until about from the 1st to the 10th of June, when the stock 
should be taken off, allowing it to grow up and fall over in one dense 
mass. His reason for pasturing early is, the blue-grass seeds early, 
and pasturing at this period prevents the seed-stalk from forming, and 
then, when the stalk is removed, the grass branches out into h^ayy foli- 
age — nothing but blade upon blade. Such pasture in winter is better 
than the best of hay. Indeed, cattle can be wintered exSlusively upon 
such pasture and come out in the spring in fine condition, having made 
some growth all through the winter. As to the value of blue-grass. Dr. 
Stevenson said : 

Blue-grass, I believe, was styled by my friend Lockridge the grass of grasses. I 
think, probabiy,he was about right; but the trouble with us is, when we get a good 
thing we use it sometimes a little too much. Land has become very valuable with us. 
In many places it is worth a hundred dollars an acre. The question is this with blue- 
grass: There is no doubt about its making the best winter pasture we have; there is 
nothing equal to it ; it stands the frost and the breezes ; keeps green with me until 
about the middle of February or the 1st of March. Would it be more i|W)fitable, taking 
into consideration the value of the land, v/orth from fifty to one huMred dollars an 
acre, to secure hay enough for your stock by cutting your grass and stacking it, and 
then feeding upon the cured grass rather than upon this winter grass in the fields ? Of 
course you save the expense of cutting it ; but it only affords green grazing. Would it 
not be a matter of economy to use meadows where land is yery expensive, because it 
gives much more upon which to keep your stock ¥ It might be best for those who havo 
cheap land to have moie winter i^asture, and to the interest of those who have high- 
priced land to make more hay for the winter feed and to keep their cattle in houses. 

As to the profits of grazing. Dr. Stevenson said : 

My impression is that grazing is the great interest of the country, for, as I have 
already said, it does not wear out our lands, and it produces almost everything we need 
as a matter of subsistence. There is nothing, in my opinion, equal to beef as a meat. 
I think it is encouraging to short-horn breeders to know that the consumption of beef 
is rapidly increasing. Every farmer is using it almost exclusively. They can have 
good beef through the winter and the summer without running the i)low at all. You 
have the flesh to eat, the hides for shoes, the tallow for lamps, the bones for manure, 
and the hair for plastering. There is nothing about the cow that is not valuable. You 
can raise your sheep and kill them yourselves; so that your grass produces almost 
everything that you need. 
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Mr. Thrasher gave the following description of the points of a model 
short-horn cow : 

Head short ; broad between the eyes; eyes full and prominent, yet mild; small in 
the muzzle, with orange nose, (black nose not allowed, mottled nqpe objectionable ;) 
slim neck, neat in throat latch, with no surplus skin underneath the neck; brisket 
prominent and full, with straight bottom lino ; flank well let down ; horns waxy in 
color, standing level with the back ; wide, level hips, and low ; ribbed out well behind 
the shoulder, with full crops; tail small ; hida yellow or orange color, soft and elastic 
^ to the touch, with good thick coat of hair, with fur next the skiu, as a fjood handier 
always has ; fine in bone ; legs tapering nicely from the body to the hoof; straight hind 
legs. She may be white or red, or a mixture of the two. 

Mr. J. T. Williamson read a brief paper on the preparation of short- 
horns for exhibition. He stated that it was injurious to breeding-cows 
to fatten them to the extent necessary for public exhibition. Mr. 
Thrasher objected to this declaration. He did not think an over-fed 
animal would be quite so surely a good breeder as she would be in lower 
flesh, yet he was satisfied but few men in the country fed to an extent 
which would prove injurious to breeding-cattle. He claimed to have 
had considerable experience in the matter, and stated that he had ex- 
hibited at Indianapolis as fat short-horned cows as most other exhib- 
itors, and they were as regular breeders as any he had. As to the pop- 
ular color of short-horns, he said : 

We find that the public mind now is not satisfied with anything but red. Now, I 
have but one objection to the red animal, if it possesses good qualities. The red color 
is so much thought of that whenever a red bull-calf comes into the world he is kept) 
whether he is any account or not. It is certainly a mere fancy. But we, as American 
people, take up with some hobby and never stop until we run it into the ground. It 
will be just so with this question of color. It is pretty near in the ground now. It is 
no evidence at alLthat a red animal, because it is red, is a perfect short-horn. There 
are a great many that are white as pure as the reds. The natural color of the short- 
horn is a mixture of the two. Yet I try to raise the reds, to accomn^odate the pop- 
ular demand, because I can sell them better than I can the white ones or the roans. 
As a rule, the wl^tes or light roans are the best "handlers" decidedly. We mean, 
when we say good " handling qualities," that an animal is soft and mellow to the 
touch when you put your hand upon it; such an animal as the butchers say will die 
right ; its tneat will be tender and juicy. * * * There are a few good handlers among 
the reds, but, as a general thing, they are not as good handlers as the others. If we 
examine the history of short-horns, we will find that the reds have had no predominanc© 
until recently ; that the whites and the roans predominated until now. 

The secretary of the board states that there are now seventy-six county 
and twenty-one district agricultural societies in existence in the State. 
Eeports from these societies show the most of them to be in good work- 
iug condition. 

Indiana is § mong the few States which publish annual statistics of 
crops, farm-animals, and manufactures in each county. 

Among the contents which have not been specially referred to are 
essays on thoroughbred horses and cattle ; the era of machinery ; agri- 
cultural education in eollege, and road-making. 

KANSAS. 

Oue of the most interesting and valuable contributions to the agri- 
cultural literature of the-year is'the fourth annual report of the Kan- 
sas State Board, including a State census, for 1875. It is printed on 
beautifully-tinted paper, and contains about eight hundred pages. It 
embraces statistical exhibits, with diagrams in colors, of the agricult- 
ural, industrial, mercantile, and other interests of the State, together 
with a colored outline-map, showing congressional and land districts ; 
sectional maps in colors, of each organized county, showing their rela- 
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tive size and location, railroads, railroad and public lands, towns, school- 
houses, water-powers, &c. These maps, produced at great cost, are 
likely to prove serviceable, among other things, in inducing immigra- 
tion. 

A brief synopsis of the transactions of the Board in 1875 is followed 
by reports and papers on subjects of interest to the people of this young 
and rapidly-growing State. Among these are a sketch of the history of 
Kansas, including its tribulations and its triumphs ; a sketch of its 
agriculture, abundantly illustrated with diagrams ; separate papers on . 
the geology, the rivers, the birds, the fishes, and the railroads of Kan- 
sas; the history and present condition of its public-school system; 
historical sketches of the State institutions for deaf mutes, for the blindi 
and for the insane, and of the State penitentiary ; a condensed history 
of the name, settlement, population, industries, and products of each 
settled county ; a State census, including very complete and well-digested 
statistics of population, occupations ,and industries, public institutioiiSf 
farm-animals and their products, field-crops, agricultural organizations^ 
&c. 'y State laws to promote timber-culture ; also the herd- law and fence- 
laws. The volume concludes with an extended report of transactions 
at the eighth annual meeting of the Kansas Academy of Science. This 
includes brief papers on ozone in Kansas atmosphere ; the Nebraska 
hot bluff ; Kansas chalk ; analyses of Kansas soils and of Kansas salt ; 
calamites; Kansas mammalia; the habits of certain larvae; the cot- 
ton wood-leaf beetle ; the Eocky Mountain locust ; larva and chrysalis of 
the sage- sphinx, and the Lepidoptera of Eastern Kansas. 

Prof. W. K. Kedzie, chemist to the board, gives a brief account of his 
trip to Europe and his investigations into the workings and operations 
of the agricultural stations he visited. 

Mr. Alfred Gray, secretary to the board, gives a detailed history of the 
damages sustained by the grasshopper invasion and the efforts made for 
the relief of the sufferers. From his statement it appears that the Kan- 
sas central relief committee received and disbursed during the period of 
its operations the sum (fta cash) of $73,863.47 ; supplies, 265 Car-loads, 
and 11,049 packages. The average value of a car-load was estimated 
at S400, and of packages $5, which gives $161,245 as the aggregate, 
value of contributed supplies received and distributed by the committee. 
This added to the cash receipts gives a total as disbursed by the com- 
mittee of $235,108.47. 

Mr. Gray quotes the following from the report for 1875 of Professor 
Riley, State entomologist of Missouri : 

The life-history of this insect isessentiaUy the same as that of the more common locusts 
that are with ns every year. The female, when about to lay her eggs, forces a hole in 
the ground by tiieans of the two pairs of homy valves which open and shut at the tip 
of her abdomen, and which, from their peculiar structure, are admirably fitted for the 
purpose. With the valves closed she pushes the tips in the ground, and by a series of 
niuscnlar efforts and the continued opening and shutting of the valves she drills a hole, 
until, in a few minates, (the time varying with the nature of the soil,) the whole ab- 
NJomen is buried, the tips reaching an inch or more below the surface by means of great 
distensiou. Now, with hind legs hoisted straight above the back, and the shanks hug* 
girig more or less closely the thighs, she commences ovipositing, the eggs being voided 
in a pale, glistening, and glutinous fluid, which holds them together and binds them 
into a long, cylindrical pod, covered with particles of earth which adhere to it. When 
ivt^sh the whole mass is soft and moist, but it soon acquires a firmer consistenoy. It is 
ofieu as long an the abdomen, and lies in a curved or slanting position. It is never 
pla<;ed mach more than an inch below the surface, except when some vegetable root 
hua beeu followed down and devoured and the insect leaves her eggs before emerging, 
hi i bis way the mass is sometimes placed a foot below the surface. 

1 he eggs which composed this mass are laid side by side to the number of from 
h --rti to on«« hundred, according to eize of mass. They are 0.15 to 0.20 inch, one-fourth 



376 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



as wide, slightly curved, of a pale yellow color, and ratLer larger at the anterior than 
the posterior end. 

As the hatching period approaches, they become more plump and pale, and the em- 
bryo, with its dark eyes, is visible through the shell, which is now somewhat trans- 
Iiarent. The opening to this egg-mass is covered up by the mother, but the newly- 
hatched insect has no difficulty in escaping. When first hatched, the little hopper "is 
quite pale, but soon becomes mottled with g:ray and brown. In escaping from the egg, 
it is first covered with a delicate white pellicle, which has to be cast off before there 
can be freedom of motion, so that the insect may be said to molt as soon as it is born. 
Except in having a narrower prothorax, sloping roof-fashion to a median ridge, and in 
lacking wings, the young locust scarcely differs in structure from its parent ; and the 
perfect winged form is gradually assumed through a series of four molts, during the 
first three of which the wing-pads become larger, and during the last, from the pupa to 
the perfect state, the thorax beqomes flattened, the wings are acquired, and the insect 
ceases to grow and ia ready to procreate. The time required from hatching till the 
wings are obtained averages about two months. The high and long flights, character- 
istic of the species after the wings are acquired, are seldom indulged, except when 
there is a fair wind. * * * The eggs are laid, by preference, in bare, sandy places, 
especially on high, dry ground which is tolerably compact, and not loose. It is gen- 
erally stated that they are not laid in meadows and paslkires, and that hard road- 
tracka are prefeiTed ; in truth, however, meadows and pastures where the grass is 
closely grazed are much used for ovipositing by the female, while on well-traveled 
roads she seldom gets time to fulfill the act without being disturbed. Thus a well- 
traveled road may present the appearance of being perfectly honey-combed with holes, 
when an examination will show that most of them are unfinished and contain no eggs, 
whereas a field covered with grass-stubble may show no signs of such holes and yet 
abound with eggs. 

Ill comparing the year 1874 with that of 1875, the secretary siiys: 

Eighteen hundred and seventy-four teemed with eventful disasters ; 1875 with abund- 
ance. The wonderful recuperative powers of the State from an unexampled devastation, 
and the catalogue of misfortunes incident thereto, are prominently and vividly por- 
trayed in the progress of the yedr. More than a million acres have been added to the 
cultivated area ; the corn product has leaped from fifteen to eighty-one million bushels; 
wheat from less than nine to nearly fourteen millions; other crops have increased in 
like ratio. Such progress, following on the heels of most dreadful disaster, has no 
parallel in the progress and history of agriculture. Last fall the farmers foresaw that 
the destrution of corn and many other crops by locusts would not only entail suffering, 
but render work-animals unfit for farm operations. This stimulated fall plowing, 
while work-animals were comparatively in good heart. An increase in acreage of 
winter wheat and rye, and a large breadth turned over for spring grains, was the result. 

Hay was light, but exceedingly nutritious. Necessity compelled farmers, for once in 
the history of Kansas, to go into winter with an abundant supply, it being the chief, 
and in many cases the only, stock-food on which they could rely. The winter was about 
an average one in severity of cold, but comparatively dry, and therefore favorable to 
stock that had no artificial shelter or protection. All kinds of farm-animals, except 
swine, came out of winter thin in flesh, but in good heart, and free from any prevail- 
ing disease. The percentage of mortality was less than during any previous winter: 
that of sheep could hardly be computed at all. 

The settlement and unparalleled growth of Kansas are graphically 
portrayed in a paper by Mr. Daniel W. Wilder; Kansas agriculture is 
presented by Mr. J. A. Anderson, president of the State Agricultural Col- 
lege. This paper contains much valuable information in relation to the 
wonderful productiveness of the soil of Kansas. In an article on the 
railroads of Kansas, Mr. T. Dwight Thacher names twenty-one lines in 
or passing through the State, of which the miles in operation within the 
State aggregate 2,084^. Of the rivers of the State, Mr. Thacher says : 

The Missouri River forms the eastern boundary of the State from the Nebraska line 
to Wyandotte. It is navigable almost the entire year by the largest steamboats, and 
is a very important channel of transportation. Elegant and substantial iron bridges 
for railway and wagon travel span this great; river at Wathena, Atchison, Leaven- 
worth, and. Kansas City. The Kansas River was navigated in early days by smaU 
steamboats as far west as Fort Riley. In 1869 a light-draught boat made several trips 
between the Missouri and Lawrence, taking out corn. This stream has since been 
bridged at Wyandotte, Lawrence, Topeka, and Wamengo, and is no longer navigable. 
The Arkansas, Neosho, Republican, Solomon, Verdigris, Blue, Cottonwood, Spring, 
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Maraie du Cygne, Delaware, and Nomaba Rivera are all fine, fuU-flowing streams, 
and nearly all of them afford excellent water-powers. The Kansas River is dammed 
atL^rence; the Blue, at Manhattan, Bhie Rapids, Waterville, and Marysville ; the 
Neosho, at Burlington, Neosho Falls, Le Roy, Humboldt, Oswego, and several other 
points ; and the Delaware, at Valley Falls. The water-powers afforded by the Blue, 
Neosho, Solomon, Republican, Cottonwood, Delaware, Marais du Cjgne, and several 
other streams, are unexcelled in the West. The rivers and creeks of Kansas, both 
large aiid small, are more generally bridged than is common in new States. Many of 
these bridges arc substantial iron structures resting on stone abutments and piers. 

In an article on the geology of Kansas, Prof. B. F. Mudge speaks as 
follows of the area, latitude, and soil : 

The State of Kansas is about four hundred miles long, from east to west, and about 
two hundred miles (three degrees) in width, from north to south. Its average altitude 
above the level of the ocean, based on the ^* List of Elevations," by Henry Gannett, 
one of Hayden's reports connected with the United States geological survey, is not far 
from 2,375 feet. The lowest point is at the junction of the Kansas and Missouri RiveiB, 
and is 750 feet. The highest is in Cheyenne County, about 4,000 feet. The altitude of 
Monotony Station of the Kansas Pacific Railway, on the west line of the State, is 3,792 
feet. The Atchison, Topeka and Santa F6 Railway station at Syracuse, Arkansas 
Valley, near tfce line of Colorado, is 3,425 feet. Though, theoretically, this altitude 
would give a cooler clijoiate than that of States in the same latitude farther east, on a 
lower level, yet the records of the temperature kept at the various forts and other 
points within our State show that the climate does not differ from other places in the 
same latitude. 

By an inspection of a map of the State, it will be seen that the rivers drain the 
country in a southerly and easterly direction. As there is not a fall on any of these 
streams 7 feet in height, the descent is very gradual, averaging 7^ feet to the mile. 
The surface for the most part is a gentle rolling j^rairie, with few steep hills or bluffs. 
Even where the rivers have rapids, a mill-dam can seldom give a fall of more than 10 
feet. 

The soil of both valley and high prairie is the same fine, black, rich loam, so common in 
the Western States. On the high prairie it is from I to 3 feet deep, but in the bottoms 
it is sometimes 20 feet. A few exceptions to this general rule of fertility exist in the 
extreme western and southwestern counties, bnt they constitute but a email proportion 
of the whole. The State is so well drained that there are very few valleys with stag- 
nant pools, and there is not a peat-swamp of 50 acres within its boundaries. 

The following facts relating to the economical geology of the State are 
gleaned from the same article : Limestone is the most abundant and best 
building-material in the State. It is found in all the formations, except 
the Pliocene and the lower part of the Dakota. The limestones of all 
the Carboniferous divisions furnish a great variety of good building- 
material of all degrees of hardness and shades of color. That known as 
junction-stone has been used extensively. It is soft, and can be sawed 
with a common saw and smoothed with a carpenter's plane, and is yet 
firm enough to be durable. The limestones from Manhattan, Atchison, 
Leavenworth, Lawrence, Fort Scott, Florence, &c., are also noted as 
affording excellent building-material. Some of the limestones take a 
good polish, and are used as marbles. The sandstone of the Dakota 
group is usually some shade of brown. It is cX all degrees of hardness, 
from that which crumbles between the fingerL. to that which turns the 
edge of the best cold-chisel. 

Hydraulic limestone, suitable for the manufacture of water-cement, is 
found near Fort Scott, Leavenworth, and Lawrence, and probably exists 
at many other places. Gypsum (sulphate of lime) is found in many 
places. While Kansas is relying for its supply of salt on Kew York, 
Michigan, and other States, there is an abundance of that article within 
its limits, sufficient, if well developed, to meet the demands of the whole 
valley of the Mississippi. Small deposits occur in various places, and 
brines have sometimes been struck in wells dag for fresh water, also in 
boring for coal. Several of these have been made useful in manufact- 
uring salt for the local demand. A very large deposit of crystallized 
salt exists south of the great bend of the Arkansas Eiver, 
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Lead and zinc have been found at various points, and in some localities 
mining has been prosecuted with energy. Bituminous coal of good 
quality has been found, and mines are worked to some extent. The pro- 
duction at Osage City, Scranton, Burlingame, and Garbondale in 1875 
was estimated at 123,400 tons. 

The secretary gives the pioduction of cotton in the State in 1874 at 
89,729 pounds, and in 1875 at 325,825 pounds, an increase during the 
year of 236,096 pounds, or 2G3 per cent. The crop of flax-seed in 1874 
was 174,698 bushels; in 1875, 273,166 bushels, or an increase of 156 per 
cent, i he cheese product in 1870 was 226,607 pounds ; in 1875, 1,240,610 
pounds, an increase of 447 per cent. Butter, in 1870, 5,022,758 pounds; 
in 1875, 8,827,810 pounds, an increase of 75 per cent. The increase in 
the number of milch-cows during the same years has been nearly 100 
per cent. 

Profi George E. Patrick, in a paper on the chalk-beds of Kansas, which 
are of great extent, says : 

AmoDg the possible uses to which this material may be applied,! would mention, as 
giving the greatest promise of profit, the manufactur^f whiting of the various grades 
for putty, for calcimining, &:c., and the manufacture of Portland cement. The latter 
is a branch of indastry not yet established in the United States, and this simply for 
the reason that in the older States, where such a manufacture would otherwise have 
arisen, chalk — an essential in the economical manufacture of this cement — was not to 
be found. One other essential, and the only other, is clay. Only where these two ma- 
terials are found in quantity can the manufacture be most profitably carried on ; and 
these conditions are fulfilled in this country, as far as our present knowledge extends, 
only in this State. 

Portland, on account of its vast superiority over our American cements, has in our 
growing cities a large sale, which, however, is checked by its high price, consequent ^ 
upon importation. Its price ig from two to five times that of the various American ^ 
oements. 

The nineteenth annual report of the State Board of Agriculture, for 
the year 1874, is a valuable contribution to the agricultural literature of 
the country. In addition to the transactions of the State Board, the 
volume contains the transactions of the State Pomological Society and 
returns from a number of district and county associations, the first 
annual report of the Maine Dairymen's Association, and copious sta- 
tistics relating to the dairy interests of the State. The volume is well 
bound, and contains over six hundred pages. 

The annual meeting of the board was held at Wiscasset, on the 10th, 
11th, and 12th of February, 1^74. The papers and lectures given con- 
tain a tuud of scientific and practical inlormatiou on leading subjects 
in agriculture, which must do much toward guidmg the work of the 
farm to belter and more satisfactory results. Aside from the many 
valuable and suggestive papers t)resented by members of the board, 
wijich cover a variety of subjects and embrace the results of much 
thought and practical experience, the lectures given by men who hold 
high lank in agricultural science from other States, and who were 
present, will be found full of important information on the subjects 
treated. 

During the current year the State and local agriculturLil societies and 
farmers' clubs held successful exhibitions, and great unanimity wa,^ 
manirested on the part of all interested in carrying forward the work 
m which they were engaged. 

Of the tbirty-four cheese-factory companies incorporated during the 
winter, less than one half went into operation, making, with the twenty 
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four in operation in 1873, a total of thirty-six doing business during the 
season. 

In his preliminary report, Secretary Samuel L. Boardman thus alludes 
to an investigation made by him of the menhaden and herring fisheries 
of the coast of Maine : 

In August last, in accordance with a recommendation of the board, I spent two 
weeks in visiting and inspecting the establishments along our coast where the fish 
known as menhaden {Brevoortia menhaden) are manufactured into oil. Commencing 
my investigations at Booth Bay and Bristol, they were extended eastward to Lubec and 
Eastport, where the herring is the fish most used for oil, the residue of which is used to 
some extent as a feed for sheep and poultry. In a discussion on the value of the scrap or 
residue from the oil-factories as a fertilizer, at the meeting of the board at Wiscasset, it 
was suggested that this might be prepared in such a way as to be transported to the 
farms in the interior of the State ; and one of the main points in my inquiries was in 
reference to this particular. In Booth Bay there are five companies or firms engaged 
in this business, and in Bristol and Bremen seven companies, while in the towns of 
Sedgwick, Blue Hill, Surry, &c., are a number of companies doing a smaller amount of 
business. During the past season the Bristol companies made 381,000 barrels of oil, and 
the Booth Bay companies 174,000, a total of 555,000 barrels. From this 18,500 tons of 
scrap were made, for which $11 per ton is obtained at the works, giving a revenue of 
$203,500 ; the total product from both items being $631,475 for the year 1874. 

Almost the entire amount of scrap produced is used in the manufacture of superphos- 
phate in this and other States, and a large portion of it finds a market in the Southern 
States. During my investigations of this subject I obtained a large mass of facts in 
regard to the natural history and economy of the menhaden and herring, together 
with many statements from farmers who hav© used the scrap as a fertilizer, either in a 
direct manner or as a compost, and also as a provender for sheep. I also obtained some 
of the chum, the use of which, as a feed for sheep, has been so highly commended, and 
have forwarded the same to Professor Farrington, superintendent of the State coUege 
farm, who is now carrying on an experiment in feeding it in connection with Indian 
corn, and the fioh-scrap is being experimented with under my direction as a fertilizer. 

In a discussion on the subject of porgy chum as a feed and fertilizer, 
Mr Wasson gave the results of some five years' experiments with it as 
a feed for sheep and poultry. Chum is the refuse of menhaden, which 
are caught along the entire coast of Maine. The oil is expressed and 
the residue used in a green state as a fertilizer. When used as food it 
is prepared by drying in the sun on elevated racks for two days, by 
which process the water is expelled, after which it will keep tor an 
indefinite period. One barrel of it, costing $2, is sufficient for 3 sheep 
during the entire winter. Mr. Wasson's sheep gave an average increase 
of 1^ pounds of wool per head from the use of this chum. The sheep 
kept in good order and brought heavy lambs. Hens eat it with avidity. 
Mr. Percival stated that he had experimented with it as a fertilizer and 
had found it a valuable manure. 

Mr. George B. Sawyer thus speaks of the original boundary and 
extent of territory within the county of Lincoln : 

The county of Lincoln, at the time of its organization in 1760, embraced about seven- 
eighths of the whole State, being all except the counties of York and Cumberlandr 
which then included Oxford and a part of Franklin and Androscoggin. Its western 
boundary, started at Small Point, the eastern point of Casco Bay; thence running 
northwesterly on said bay to New Meadows Creek or River ; up said river and across 
Stevens^s carrying place to Merrymeeting Bay; thence up the Androscoggin River 30 
miles; and thence by a straight line north two degrees west, to the utmost nortliem 
limits of the province, which limit formed its northern boundary, its eastern the prov- 
ince of Nova Scotia, its front resting on the ocean. It was, indeed, a maojuificent 
domain; an empire in itself, larger than all the rest of New England. Its shire-town 
was Pownalborough, which was incorporated in the same year, and included the pres- 
ent towns of Wiscasset, Dresden, Alna, and Perkins, the last named beiug Swan Island, 
in the Kennebec River, and now a part of the county of Sagadahoc. * * * 

During her corporate existence of more than a .century, the county of Xiincolu has 
witnessed a stupendous development within her original domain. She has seen a dozen 
counties spring up within her original territory, many of them outstripping her ii> 
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population and material prosperity. Among the smallest of the counties in territorial 
extent and i)opulation, she stands, by the returns of the last census, as the tenth in the 
cash value of farms, the eleventh in the value of farming implements and machinery, 
as well as of total agricultural productions, and in the various classes of live stock 
holds about the same relative position. 

Mr. Horace Oolman, in an essay on the subject of butter and cheese 
making, maintained that butter-making is the most profitable. He 
stated that a cow that will make one pound of butter per day will make 
two of cheese. As a good article of butter will always bring 40 cents 
per pound, with cheese at 15 cents per pound, (the usual price,) this 
would give 10 cents per day in favor of butter-making. He thinks it 
less trouble to make butter than to manufacture cheese, but if equally 
as much labor is required, the skim and butter milk will be clear gain, 
whereas the whey in cheese making is regarded as nearly worthless. 
In associated dairyiog a great many things may come up that will not 
prove very pleasant. In the first place, the difference in cows in regard 
to the quality of their milk, charges of adulteration of milk, tainted milk, 
&c., are subjects that are continually arising. Butter bein^ made at home, 
these controversies are of course avoided. He gives his own experience 
in butter-making as follows : 

I kept eight cows during the year 1862. I thought I should like to know if dairying 
paid. At a certain time in the spring I commenced to set down the amount of butter 
of each churning, and kept a strict account through the year; I had scales sitting 
handy, so it was not much trouble to "weigh it after it was ready for market. I had 
hogs enough to oat the skim-milk and more, but kept a strict account of all I fed to 
them besides the skim-milk. At the year's end I made up my account of sale of buliter 
and pork, pigs and calves, and a family of twelve had all the milk they needed. The 
proceeds were almost thirteen hundred doUars, over $)150 per cow.^ But we are to take 
into account that butter sold for 50 cents per pound, pork for 19 cents per pound, piga 
at $5, and calves at $10. The season at my place was good for grass ; fed second crop. 
October and November fed refuse potatoes and pumpkins, and throilgh the winter 
months fed freely on good hay, with provender.. Cheese at that time was from 20 to 
22 cents per pouud, eo it left from 8 to 10 cents in favor of butter ; that is, if the same 
amount of milk that will make a pound of butter will make two pounds of cheese. 

• In replying to the statements and declarations of Mr. Oolman, Mr. Z. 

A. Gilbert said: 

In considering this subject, it is safe to deal with averages only ; the extremes will 
not do; and the average of milk-production for the making of butter is, that it 
requires 24 pouuds-of milk to make 1 of butter. There have, it is true, been instances 
where more was required, and in a few cases a less quantity has made it. Now, the 
returns from all the cheeso-factories in the country show that on an average one pound 
of cheeso is made from 9.7G pouuds of milk ; our own State, it is true, does a little bet- 
ter than this, a matter vv^hich renders Maiue well adapted for cheese-making. In my 
owu dairy it has taken from 8^ to 9 pounds of milk to make 1 of cheese. From these 
averages it is clear that 2^ pounds of cheese will be produced from the milk required 
for 1 of butter ; but to be generous, and leave a wide margin for contingencies, it 
may be set down with safety at 2^ pounds. Now, as to the prices of the two products: 
It is inetty hard averaging the price of butter, it is so variable in quality ; but it may 
be called 30 cents, though this is too high. Good cheese the country over is sold at 14 
cents. Of that manufactured in this State, none has sold less than 15 cents, while 
some has sold at 16 cents at the factory, and at the stores it retails at 20 cents. Thus 
the milk required for a pound of butter, selling at 30 cents, made into cheese, will 
actually sell for 40 cents on an average ; the lowest estimate giving 37^ cents. This 
difference may be oftset with the value of skimmed milk over whey. 

Mr. D. M. Dunham read a paper on irrigation in Maine. He stated 
that at a meeting of a farmers' club he had recently attended, in dis- 
cussing the best way to renovate worn-out grass-lands, a remark was 
made that irrigation might be a help, and it was made a matter of 
ridicule. Maine was thought? to be too cold a country for cold-water 
farming, as it was expressed. But this declaration was disputed by 
another member of the club, who stated that he had turned the water 
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from a spring on to a field that cut but half a ton to the acre, and 
thereby increased the yield to tons. He believed that at no distant 
day irrigation would be largely practiced by the farmers of the State. 

In the course of his remarks, Mr. Dunham said that some degree of 
knowledge of what constitutes the food of plants seems indispensable 
to any well-conducted system of producing them in the greatest per- 
fection; and such knowledge seems most likely to be obtained by 
minutely ^examining their structure and carefully observing the manner 
of their growth. The indispensable agency of water in the growth of 
plants has been universally acknowledged, and could not be overloolved 
by the most careless observer. But while this universal agency has 
been acknowledged, it is believed that a very inferior office has been 
assigned to it from that which it really performs. It has been consid- 
ered as the mere vehicle which carried the nutritious pai^icles of other 
substances, while it in reality was contributing much the largest por- 
tion of the actual nourishment to the plants which annually clothe the 
earth in living green. 

After stating the results of certain experiments to prove that water 
constitutes a large portion of the food of plants, he says : 

With BO favorable a history of irrigation for bo many centuries and from so many 
countries, it seems wonderfully Bt.range that, situated as favorably as we are for trying 
the experiment upon our own soil, and suffering as we do from drought, so little is 
actually known, and that so few experiments have been tried. It may be that from 
Bome condition of our soil or climate irrigation may not be aa successful here as 
in i^me other countries, but from what few facts I can gather, the success is such as 
to warrant a very general experiment in every part of our State, 

Prof. W. O. Atwater, in a brief address, explained the advantages 
derived from the various systems of irrigation, as practiced in European 
countries. 

Mr. George E. Brackett read a paper on associated dairying in Maine, 
Referring to Waldo County, he said that two years previous — that is, 
in February, 1872 — the farmers had heard a rumor that a cheese-factory 
was in operation somewhere in the State, but how or where was a ques- 
tion of doubt 'y but in the summer of 1873 four factories had been in ^ 
successful operation in the county, seven more were organized for work 
the coming season, and others were in the process of incubation. Of 
the advantages accruing to the farmer from this system of associated 
dairying, he says : 

Let us consider briefly the subject of associated dairying in some of its most impor- 
tant bearings. It is a fact and a crying evil, that a majority of the farms in Maine are 
deteriorating — growing poorer and less valuable year by year. And why ¥ Because 
the original richness and fertility of our soils have been wholly or partly exhausted by 
our farming system, which has taken from them, year by year, more than has been 
returned. We extract and sell off" raw material — hay, potatoes, and grain— neglecting 
to make corresponding returns; hence we are constantly impoverishing the soil. 
Associated dairying put in practice would be a step toward stopping this drain from 
the farm. Cheese-factories require milk ; more milk means more cows ; the keeping 
of more cows requires the consumption of the hay and grain, or the farm-products, upon 
the farm ; all of which means more manure) which must be returned to the soil, so that 
every season a cheese-factory operates in a neighborhood the farms supplying milk are 
• growing just so much richer and more valuable. This, in my opinion, is the strongest 
argument yet adduced in favor of cheese-factories ; this gradual and sure, though small, 
increase in the fertility of our farms. 

Then it is no doubt a fact that the more condefnsed the form in which we can market 
our farm-products the better it pays. * * * Take my section of the State as an 
example. The cost of hauling or transporting a ton of farm products to market at 
Belfast, from moSt of the towns in Waldo County, where cheese-factories are organized, 
is about $2. Thus it costs $2 to market a ton of pressed hay, which is one of our prin- 
cipal farm products, and $2 to market a ton of cheese. In one case the value of the 
product is $16 ; in the other, $320. In other words, it costs |40 to market $320 worth 
of hay, and only $2 to market $320 worth of cheese. 



382 KEPOST OF TKB OOMMIS0IOHrjB£ OF l.aA£OUI.TU»a. 



Prof. W. O. Atwater read an elaborate lecture on the " Science of 
cattle-feeding," which was followed by a brief discussion. Mr. Hall O. 
Burleigh, an extensive breeder of Herefords, said he believed in prac- 
tice with theory in this matter of feeding stock, and in all other subjects 
pertaining to tarming. His own interest in it had led him to examine 
carefully into more than one hundred published experiments of feeding, 
but few of which he regarded as of any value. He believed in plenty 
of good hay for feeding, in science as well as practice in farming, in 
brains as well as muscle. From his own trials he was satisfied 18^ bush- 
els of corn or oat meal were equal to one ton of first-quality hay for 
feeding to farm-stock. A pair of two-year old steers he once owned 
gained 14^ inches in girth in six months by feeding them with good 
early-cut hayj and two quarts per day of corn, barley, and bean meal 
mixed in equal parts. 

Mr. Harris Lewis said tke experiments reported by Professor Atwater 
were very elaborate, and he feared he should underrate them, and yet 
they were not of the slightest value to our farmers. It is true that 
science is founded on experiments, but these German experiments are 
worthless to us because their crops, soil, and climate are so different 
from our own. We never know at what stage in the growth of the straw 
or grass the experiment is made, and straw as they have it in Germany 
is so valuable as to even produce fat on animals to which it is fed. But 
fast as we are, our straw and grass both get overripe before they are 
cut, and our straw, as compared with that used to feed domestic animals 
in Germany, is of very little value. To feed straw to a profit we should 
cut it green and leave the grain on. There is nothing i)etter than grass 
to feed an animal. Nothing that can be given can add to the quality of 
this food, for grass is the perfection of cattle-food, and he was satisfied 
if farmers fed anything less than grass they are feeding at a loss. Early- 
cut hay, that cut in the blossom, makes the very best winter food for 
cattle. 

In a valuable paper on the various taints, odors, and adulterations of 
milk, Mr. Harris Lewis, president of the New York State Agricultural 
Society, makes the following statements : 

Milk, when drawn from the cow, often contains taints and odors introduced by the 
cow, from an impure atmosphere she has been compelled to breathe, from impure or 
filthy water she has drunk, and from improper food she has eaten. These taints and 
odors may be called natural taints and odors ; the three last may always be avoided by 
proper care in furnishing the cow pure air to breathe, pure water to orink, and suita- 
ble food to eat ; but the first (the animal odor) is always present whenever the milk is 
' drawn from the cow, but always varied in intensity or degree of oliensiveness by the 
condition of the atmosphere, the temperature of the atmosphere, the condition of the 
cow in regard to sickness or health, the food she eats, the water she drinks, the air she 
breathes, and last, but not least, by the treatment she receives. Nearly, if not all, these 
natural taints and odors may be expelled from the milk by heating it to 140° as soon 
as it is drawn from the cow, and then aerating it while warm. 

While we have no convenient contrivance for heating milk, (which is to be regret- 
ted,) we have an admirable one for aerating it, invented by A. P. Bussey, of New York. 
This aerator is cheap, easy to keep clean, convenient to use, and should be used during 
hot weather by every butter and cheese factory patron. The aerator consists of a sim- 
ple tin pail, with one or two rows of holes around near the outside of the bottom, sus-» 
pended over and above the top of the can, with a cloth strainer over the top, held in 
place by the arm in which the pail is placed. The arm in which the strainer is held is 
passed into a wooden standard, which is attached to the can, and held in an upright 
position by passing it down through a loop on the can to the handle at the outside of 
the milk-can. The milk is turned into the strainer, through which it passes to the 
bottom of the pail, and then tlirough the sQiail holes in the bottom ifi fine streams, but 
separates into drops by falling a distance of 12 or 15 inches, exposing it all, drop by drop, 
to the purifying influences of the atmosphere. This aeration alone will rid the milk of 
its cowy odor, and most of the others before mentioned, and if done in a pure atmos- 
phere will keep Bweet more than twice as long a» that not aerated, but alike in other 
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respects. But usiug this aerator in a fonl stable, or foul atmosphere, would bo likely 
to add taint to taint and odor to odor, as it would be an attempt to banish filthiness by 
an addition of more nastiness. 

There is one other natural taint of milk to which I will call your attention. It is the 
milk from sick or unhealthy cows. I do not believe that a sick cow can produce pure 
or untainted milk. There is abundant evidence, furnished by the medical profession, 
showing that the milk of sick cows is often tainted with the disease from which the 
cow is suffering, to a dangerous and sometimes fatal degree. Hence, selling the milk of 
a sick cow to customers as food, or delivering it at the cheese or butter factory, is, in 
my opinion, a crime. It is not safe food for hogs, and should be thrown on the manure 
or compost heap. 

Id a discussion which followed the reading of a paper on farming as a 
profession, by Mr. J. W. Lang, Mr. Isaac T. Hobson made some state- 
ments in regard to farming in Maine. He said that the yield of corn 
exceeds the average production per acre of the New England States, and 
the average value per acre of the six largest corn-producing {States out- 
side of New England ; that in the yield of wheat Maine exceeds the aver- 
age yield of the six largest wheat-growing States by more than two 
bushels per acre, and the average value by more than $14 per acre ; that 
in potatoes Maine exceeds the average yield and value not only of New 
England, but of the six largest potato-growing States outside of New 
England; that in the matter of hay Maine takes high rank, and in oats 
it exceeds the value per acre of the six largest oat-producing States out- 
side of New England. 

In some notes on Maine cattle, it is stated that as early as 1791 cattle 
were imported from England by the farmers of this State, and as late as 
1836 Maine farmers sent breeding-animals of thoroughbred stock to 
Vermont, Massachusetts, New York, and even as far west as Ohio. It 
was one of the earliest sections of the country to attempt an improve- 
ment of its breeds of cattle by the introduction of thoroughbred ani- 
mals from other countries. 

The semi annual meeting of the board was held in October, at Orono, 
the seat of the State College of Agriculture and the Mechanic Arts. 
The first day was spent at the State college in attending the various 
recitations and in examining the departments, outbuildings, implements, 
stock, and farm- work. The opening address was by President Z. A. 
Gilbert, and the address of welcom^ by Mr. Charles Buffum, of Orono. 
Mr. Samuel Wasson read a paper on the importance and profits of cattle 
breeding and rearing. Beheving the only true system of farming to be 
that which consumes the crops on the farm, he regards the following 
propositions as incontrovertible: 

First. Cattle afford the most direct, the cheapest, and, as at present advised, the 
only agency to stay sterility of the soil and keep it productive. 

Second. A combination of causes has given the pre-eminence to cows, not because 
their droppings are of superior value, for that of cows in milk is* inferior in quality, 
but because they can be made to pay a larger dividend for their keeping than any other 
kind of stock, and the labor which their keeping induces is more remunerative than 
that of any other branch of cattle-husbandry. 

Third. They excel as machines or instruments of transformation. Not that a cow 
per S6 is gifted to excel in the process of transformation, but that the product which she 
tarns out is at less coat and of superior value. A large portion of farmers are too far 
from market to transport bulky and weighty products, like hay and hoed crops, and 
hence the value of cattle to reduce the bulk, and of cows to increase the value of the 
concentrated product, that there be no loss of value to the article in bulk and compen- 
eation for the transformation ; in other words, that the value of the milk, cheese, or 
butter shall equal the value of the hay, together with the cost and labor of dairying. 
There is another phase of the case which strikes deep-rooted in this matter. In a soU 
like that of Maine, which must be fed to keep it fruitful, it is soil-murder in the first 
degree to market raw material, working as sure and certain ruin as it would to cart off 
tbe enriched surface boU and dump it iato the ocean ; but by coaverting it iato gomA 
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animal product the same material may be marketed and the fruitfulness of the soil 
preserved and increased. 

Fourth. The amount of cheese and butter which a cow can bo made to produce in a 
fjiven time, or rather which they have produced, almost surpasses belief. The noted 
Oakes cow, a native animal, in liassachusetts, yielded in one season an averagje of 18 
ounces of bul^ter per day for 215 days, or 467^ pounds, which, at 35 conts, is $16'2.lo:ij or 
$134.57 more than the average of our cows. Numerous instances are on record of a per 
annum yield of 1,000 gallons of milk, or 780 pounds of cheese. These aro eome of the 
possibilities^ and while such may be rare and extreme cases, they show a defect some- 
where when the average falls to 80 or 90 pounds. 

Mr. A. L. Bradbury addressed the board on the advantages to dairy- 
men from raising their own cows. He closed his remarks with the fol- 
lowing directions for the treatment of calves : 

Admitting that it is better to raise our own cows, how shall we raise our calves so as 
to retain the use of the cow in the dairy ? * * * How soon can we begin to substi- 
tute other food than milk for our calves f Not the first week, fcr the calf should have 
the milk of its dam for one week at least. Now, if we wish to commence to substitute 
something instead of milk, he must be taken from the cow and taught to drink and 
feed the same elements of nutrition the milk contains. One quart of milk contains 
about 1^ ounces of butter, 1 ounce of sugar, 1^ ounces of casein, and 70 grains of 
bone matter. Experiments have shown that one pound of oil or fat is equal to 2^ pounds 
of starch or sugar ; thus one quart of milk contains of flesh-forming material ounces, 
of fat or heat-giving material 4^ ounces, or a total of 5f ounces of nutritive elements, 
Now, if we take out one ounce of butter to a quart of milk, we shall have removed one- 
half of its value for the calf, which we must make up in quantity by doubling up, or 
substituting starch in the form of buckwheat flour, at the rate of 2| ounces for every 
ounce of butter taken away. The better plan is to gradually substitute skimmed milk 
for the new by adding new milk with warm skimmed milk for its morning and eve- 
ning moale, and giving it skimmed milk at noon, for it should be fed three times per 
day at least. When the calf is Ibur weeks old it will do well enough on skimmed milk 
alono, provided it can have enough, with always keeping good sweet hay by it. Reared 
in this way, we have our milk for use in the dairT|% and get much' better calves than 
in the ordinary way of letting them draw the milk themselves until they ere ten or 
twelve weeks old, then taking them away at once. A calf should not be weaned until 
it is four or five months old. In a cheese-dairy whey and oatmeal can be substituted 
for skimmed milk, after the caU' is two mouths old, with good success. 

Mr. Oolburn said that farmers and dairymen made a great mistake by 
selling their March calves, as they made much better milkers than those 
dropped in June. While it costs a little more to raise these early spring 
calves, on account of the high price of milk and butter at that season of 
the year, he thought that the additional expense was more than over- 
balanced by the extra milking qualities of the cow. His method of 
treatment in^the rearing of calves was given as follows: 

For the first week I let them have half of the milk ; then I take them ofi" and teach them 
to drink. I let the milk stand from twenty-four to thirty-six hours, skim it, warm it 
milk-warm, and give it to them, six quarts to a feed, twice a day for the first week or 
fortnight ; then I increase the quantity so as to give them all that the cow will give. 
When they are about four weeks old, I put a little shorts, oatmeal, or oats, cooked po- 
tatoes, or crusts of bread in a trough where they can get at it. After they get so as to 
eat too much, I allowance them to about a pint and a half of oats a day, or something 
equivalent ; and so right on until they are six or eight moqths old, increasing the feed. 
I give them milk until they are four months old. If you want to carry the calves up 
to great growth early, keep them up for eight months ; but I usually turn them out 
to grass when four months old. The first winter I feed some roots with good dry grass, 
not hay. I have by this system of feeding matured my Jersey calves at seventeen 
months old. 

In the course of discussion on the subject of farm experiments, Mr. 
Stewart, of Kewport, gave a detailed statement of his system of treat- 
ing grass-lands. After stating that he had commenced farming on an 
old run-down farm, he said: 

My only object has been to raise grass, consequently my experiments have been in 
that direction. The first year I succeeded very well in getting along with the dron,c;li.t, 
and the grasshoppers passed by me with but UttJe injury. But the second year t,hey 
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came down about the middle of July, and seemed to drop down on my land more than 
upon any other farm in that locality. They killed almost every blade of grass I had ; 
my fields looked as if the fire had gone over them. I was compelled to seil off a large 
portion of my stock, because I had not sufiScient fodder to keep them through the fall 
and winter. I did not care so much for the loss of my stock and cereal crops as I did 
for my acres of grass. My object was then to get my fields back again, and I had the 
greatest success in this way. I commenced sowing grass-seed in the fall; sowed some 
m September. This started well and grew well. We had an average winter, but still 
it killed out in the spring. I found before this that the greatest trouble was in getting 
a catch — seeding ruy land down to grass. My idea was to experiment until I could find 
some way by which I would be sure of success every time. The result has been in favor 
of either haiTowiag my ground, if it is very mellow, in the fall, pulverizing it very 
nicely, or plowing it and then harrowing it well, then putting on the roller, letting it 
remain until very early in the spring — if the snow is on the ground, I do not know as 
it makes auy difference — and then sowing my grass-seed. In this w£py I have always 
succeeded in getting, I might say, more than a catch. At first I got too much, and 
I found it best not to sow more than two-thirds the amount of seed usually sown 
with the grain in the spring. • * * Until within a few years I have plowed or 
harrowed in my dressing, but now I use top-dressing. I had a piece of land, perhaps 
an acre and a half, that seemed to be drowned out badly. I plowed up about two-thirda 
of it, planted it with beans and corn the first year ; should judge I put on fifteen loada 
of manure to the acre ; I then seeded it down with herds-grass, clover, and red top. 
The other third of the piece I concluded I would not plow, and I do not think I cut 
over fifteen hundred-weight of hay to the acre on it ; but late in the fall I hauled on 
not more than six or eight loads of manure to the acre, left it in small heaps, and 
spread it very early in the spring. It was very fine after being frozen through the 
winter, and I spread it very evenly. The first year I had about a ton to the acre ; but 
for the last four years I am satisfied that I have cut two tons and a half to the acre 
on that piece, while upou the other part that I dressed with more than twice the labor 
and with the expense of seeding it anew, I have not received over two-thirds, if I have 
one-half, that amount of hay. I am experimenting with other pieces with about the 
same success. My land is principally flat and gravelly, with not much clay, but con- 
siderable muck, i have top-dressed in the fall, and I cannot see any benefit fcom it. I 
have come to the conclusion that spreading manure immediately after baying, and 
allowing it to dry up in the hot sun, is a useless waste of labor. 

In his report of the transactions of the State Pomological Society 
during the second year of its existence," the secretary says : 

The work of* the first year, including the winter meeting of January, 1874, was of a 
preliminary character and deVoted chiefly to organization, laying out of work for 
the future, and devising means for the accomplishment of specific objects and for 
running the machinery of the society with the least possible expense and friction. 
Among the objects which the society has prominently in view are the following: To 
develop and systematize the pomology of the State ; to fix reliable and standard lists 
of varieties of fruits adapted to the Afferent sections, by the aid of which the beginner 
may avoid the loss of ^is time and money in planting unsuitable varieties upon the 
recommendation of itinerant vendors ; to ascertain and disseminate the knowledge of 
the principles and processes essential to successful cultivation ; to develop the capac- 
ities of the State to raise not only its own fruit, but its fruit-trees also, affording a snr- 
plns of both for exportation, instead of importing vast quantities of each, as at present ; 
to obtain and publish accurate annual statistics, showing the condition and progress of 
this important interest. * * * The efforts of the society have already awakened a 
new and deeper interest in fruit-growing both in the orchard and nursery. Improved 
varieties of fruits and better methods of culture are being eagerly sought for ; worthless 
or unprofitable varieties and methods of doubtful utility have in many instances been 
discarded ; more numerous and better exhibitions of fruit have been held than in any 
previous year, and the discussion of the various questions connected with fruit-culture, 
both in the farmers' meetings and in the newspapers, has been more general, more 
intelligent, and more practical than over before. 

The Maine Dairymen's Association was organized at Augusta in April, 
1874. The following officers were elected: President, Seward Dill; 
vice-presidents, T. P. Batchelder, William D. Hayden, Frank Euck; 
secretary, J. W. Lang ; treasurer, Dr. J. W. North, jr. The secretary 
states that the season of 1874 was one of only average returns to the 
dairymen. A wet spring gave an abundant supply of grass, but it 
lacked those rich, nutritious qualities of the highest excellence. A great 
flow of milk was had through June and July, but the milk yielded less 
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butter and cheese than nsnal. In August a short, sharp drought cut off 
the exubeqance of the forage, and a sudden shrinkage was experienced. 
Many cheese-factories stopped operations the last of August, and nearly 
all by the middle of September. 

Report for 1875. — This volume is also one of more than average inter- 
est, although itr contains neither so many pages nor so great a variety 
of papers as that for 1874. The annual meeting was held at Waterville, 
in connection with the Maine Dairymen's Association, in February, 1875. 
Z. A. Gilbert was elected president of the board ; J. E. Shaw, treasurer, 
and Samuel L. Boardman, secretary. Mr. Lyman Lee read the open- 
ing paper, on raising horses for Maine. It was discussed with consider- 
^ able spirit by^he farmers present. He took the position that the farm- 
ers and horse-breeders of the State have generally been producing a 
class of horses altogether too light for general road purposes. While 
oxen have been going out of use, and horses have been gradually taking 
their places, horses of the right kind for farm and heavy road work have 
not been raised in sufficient numbers to supply the demand. The result 
has been that the people of the State have been compelled to import 
them from the West and from the provinces of Canada. He said : 

The fatal fascination of raising fast horses has seized npon too many farmers, and 
atiiention to the breeding of this class of horses has driven ont all attempts in the 
direction above indicated. A showy little stallion of eight or nine hundred pounds is 
too often patronized in the vain hope of securing a speedy colt, when the services of a 
weU-made-up horse of from eleven to fourteen hundred pounds, which should be secured, 
are not used. Farmers seek for speed in raising horses, and obtain it only in very rare 
instances. Now, if these animals chance to become a little lame, or slightly blemished, 
they are of little or no value, while heavy horses, although they may not be perfect, are 
StLll useful and command good prices. The breeding of fast horses should be left to the 
professional horsemeu and traluers, as farmers seldom make it profitable. One trouble 
must be encountered at first, and that is, many of our mares are npt large enough^to 
breed from. This, however, may in a measure be overcome by selecting the largest and 
best mares for stock-raising, and even by importation at first, if need be. But in case 
of the stock-horse from which to breeds there wiU be no difficulty, for as soon as the 
owners and keepers of such horses learn that a large, firm, and compact breed of horses 
is desired, they will find it for their interest to patronize the same. Then, again, would 
it not be better to arouse the ambition of our young men, and some of the older ones 
too, to raise and keep a team of splendid, sturdy horses for valuable use, instead of en- 
gaging in racing and pool-selling, with their attendant influences, which in fact more 
or less affect the whole community 7 Of course no word is to be said against breeding 
lighter horses for light-carriage use and for driving ; but experience wiU show that 
there will always be a sufficient supply of smaU horses. 

In the discussion which followed, the general conclusion reached was 
that the raising of light, speedy horses should not lead the farmers to 
lose sight of the importance of other lines of breeding and other 
branches of farming ; for while there could be no question as to the 
high value of the road-horses of the State, yet sheep, young cattle, and 
dairy-stock certainly needed encouragement, and beef-growing, dairy- 
ing, orcharding, market-gardening, and other important branches of 
farming, for which certain sections of tiie State were especially adapted, 
should not be overlooked. Speed is a valuable quality, but there are 
other valuable qualities possessed by the horse which are equally as 
necessary to develop as that of speed, and it is a question if the best 
horse is not that one possessing the most complete development of all 
these qualities, such as would best fit him for all useful and desirable 
purposes. 

Mr. A. L. Bradbury read a paper giving the results of his experiments 
as to the value of whey and skimmed milk for feeding to calves and 
pigs. He stated that some years ago he took two calves from the cows 
at two weeks old, and put them on skimmed milk and potatoes, and fed 
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two others on the cows until thirteen weeks old. The result was, that 
the hand-fed calves so far outgrew the others that he had hard work to 
keep them from the butcher, while the others he did not want. The 
hand-fed ones kept con^antly ahead of the others, and at two years 
old the smallest one came in as a cow, and measured more than G feet, 
while the best one' fed on the cow was only 5 feet, both having had the 
same treatment after weaning. Like results followed other experiments 
of a similar character, and proved beyond question the value of whey 
and skimmed milk as feed for calves. Whey alone fed to pigs had 
proved that it was worth saving for this purpose. 
The lectures by Professor Arnold on " Keeds of the Dairy ^ and on 
Cheese-Making,'' form valuable contributions to a corrcIRt understand- 
ing of an interest which seems to be making more progress than any 
other productive industry in the State. A careful study of these papers 
must prove of great practical benefit to dairy-farmers, whether in Maine 
or elsewhere. 

The points in a paper by Mr. S. G. Foster on the management of a 
private butter-dairy are reported as follows : 

Mr. Foster stated that there was do royal road to success in the matter of hutter- 
makiDg. While first-class bntter seUs for 45 cents per pou&d, and a fancy article at 
from 50 cents to $1.25 per ponnd, the great mass manufactured sells for an arerage of 
only about 20 cents per pound. If a choice article of butter is desired, care must be 
exercised from the time the milk is drawn tiU it is ready in the finished article for 
market. The causes of poor butter are numerous. There are many points upon which 
more light is needed, and this can be eliminated only by careful experiments conducted 
with nice and accurate instrumeuts. Nothing should be done without careful weights 
and measures, and careful thought. Good butter is not produced in ignorance ; it is 
the result of skill and common sense. The quantity of milk given is made the test of 
the value of the cow by too many, rather than the quality of the milk. There is no 
breed but produces good cows ; no breed but produces some poor ones. He next spoke 
of the necessity of cleanliness in ererything pertaining to the stable, the milking, and 
the care and keeping of the milk. The manipulating, the packing, and the storing of 
the butter aU require good common sense, skiJl, and cleanliness. In a discussion 
which followed, Professor Arnold said the experience aU oyer the country was that the 
best cows for producing milk were o£e-half, three-fourths, and seven-eighths grades, 
and, BO far as his o?ni experience and observation went, it was not true that extra- 
ordinary milkers reproduced their own qualities in their offspring. 

Among the contents which have not been noticed are interesting 
articles on *^The Influence of Education upon Labor;" Labor upon 
Capital;" Agricultural Education;" "Aims and Methods of the State 
College with respect to Practical Education;" "Specialties in Farm- 
ing;" "Success in Farming;" "A State Industrial Exposition ;" "Fish 
and Crops and Fish Guano;" "Management of Grass-Lands and 
Pastures;" "Planting an Orchard;" Sheep-Husbandry and Legisla- 
tion for its Protection;" "Raising ^Teat-Stock;" "Associated Dairying 
in Maine;" " What the Dairy Cow is, and whence she came;" and other 
papers of minor importance. 

The semi-annual meeting was hel(| at Calais, Washington County, in 
November. Much of the time of the first day was taken up in the read- 
ing of county reports. At the request of the farmers of the county, 
fruit-growing, dairy-farming, and sheep-husbandry formed the leading 
topics of the papers read and the discussions which followed. 

During the progress of the meeting Mr. F. W. Shepherd, who had 
used menhaden as a fertilizer for many years with varying results, gave 
an account of a recent experiment with which he was highly gratified. 
He had secured the best results by making them into a compost in con- 
nection with yard-manure, loam, ashes, and plaster in the proportion of 
one cord each of loam and manure, ten barrels of menhaden scrap, 
(eleven barrels to the ton,) one bushel of plaster, and from eight to 
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twelve bushels of ashes. This is put up in layers, sods being placed on 
the outside to hold the mass. In a few days it will heat, when it is 
worked over, and in a few weeks the entire mass will be about the con- 
sistency of leached ashes. This is applied to^and for grain and grass. 
Put on to grass-land in October, it had given two loads of hay that year on 
land that the previous year gave but one ; and on a field ttiat had not been 
plowed for ten years, and had yielded but two or three loads, applied as 
above, it had this season given seven loads. The heap will compost 
more readily if built up high than if spread out broad, and will take 
about ten days or two weeks to become fit for use. The scrap costs at 
the factory $10 per ton from the press, or $12 per ton if packed in bar- 
rels. In this Connection it should be mentioned that an article by Sec- 
retary Boardman, on the menhaden and herring fisheries of Maine in 
connection with agriculture, appears in this volume. The paper is a 
very elaborate one, occupying 64 pages. • 

Eeports from the various counties of the State show that upward of 
forty associated dairy companies were in operation during the year. 
The secretary closes his condensed report as follows : 

The year has been one of foUy ayerage returns, and the farmer may well be satis^ 
fied with the results of his labors. Our flocks and herds have been free from plaj^ue 
and disease, our staple crops generaUy spared from blight and the ravages of insects, 
and on the whole contentment and comfort have waited on industry, crowning it with 
satisfaction and plenty. No one has lost faith in farming, but, on the contrary, iaith in 
inteUigent, systematic, and well-directed farming has steadily gained ground every 
day during the year, and more men are in love with it, believe in it, aud are foUowiug 
it now than formerly. Many farms, it is true, have been deserted ; but aU over our 
State men are returning from the city to the farm, and, putting into operation bnsi- 
ness principles and intelligent direction, are working out good results and stimulating 
improved farming throughout large sections. 

The transactions for 1875 of the Maine State Pomological Society fill 
172 pages, and th# second annual report of the Maine Dairymen's Asso- 
ciation 42 pages, with interesting matter. 

MASSACHUSETTS. 

The twenty -third annual report of the State Board for the year 1875 
is one of more than average interest. It contains elaborate papers on a 
variety of important subjects and exhaustive discussions participated in 
by many of the most prominent agriculturists of New England. 

The secretary, in his preliminary report to the legislature, states that 
the year has been prosperous and favorable for most branches of farm- 
ing industry. The presence of heat and moisture, distributed with some 
degree of uniformity throughout the season of most active vegetation, 
furnishes the conditions favorable for a productive year on the farm. 
In this respect the season was more than usually propitious, no drought 
of any severity having occurred to iujure the crops or cut short the 
period of vegetable growth. 

Among the enterprises of an agricultural character that are especially 
worthy of mention is that of diking in and reclaiming extensive tracts 
of salt-marshes along the sea-shpre. Green Harbor Marsh, situated in 
the town of Marshfield, has been shut off from the tides of the ocean at 
an expense exceeding $30,000, and over 1,400 acres have been thus put 
into a condition to add materially to the productive wealth of the State. 
Extensive and careful scientific investigations have been instituted, 
under the direction of the State board, to ascertain the changes which 
take place in the soils of reclaimed maizes, with the hope of rendering 
efiScient aid to those who have undertaken this great public work. 
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The usual country meeting of the board was held at Haverhill, Essex 
County, in November. In his opening address, Mr. George B. Loring 
thus alludes to the place of meeting : 

The town in which we are assembled has long been distinguished for the care and 
Bystem with which the land has been cultivated and the business of manufacturing 
has been conducted. Settled, as it was, two hundred and thirty-five years ago, in 
precisely the same 'manner in which so many New England towns were settled, by an 
honest, faithful, and earnest clergyman leading his little flock into the wilderness for 
the purpose of enjoying what our fathers demanded and insisted on here, " freedom 
to worship God," it became at last one of those towns in the county which were dis- 
tinguished for the skill and prosperity of the agricultural community which was settled 
here. It was finely located on the banks of this swift-running river, which came flash- 
ing along from the mountains of New Hampshire and the lakes above, with no alluvial 
soil, but with those rich and fertile and heavy clay banks which are so superior, under 
the long-continued toil of the farmer, for the purposes of the various crops. Here the 
fathers established a prosperous agricultural community, and year after year, for mora 
than two centuries, Haverhill performed her part as one of the leading towns in this « 
commonwealth. When the business of agriculture began to declipe and the attention 
of our people was turned to other branches of business, how she spraBg forth to accept 
the work which was then laid before us, advancing in a few years from a little town 
of 3,500 people, prosperous in their agricultural pursuits, to a city of almost 15,000 
people^ with more than 150 firms engaged in the manufacture of leather and its prod- 
ucts, and with an annual production of $10,000,000 from her industry alone. 

Mr. Loring gives the following instances in illustration of the fertility 
of the soil of Essex County in former years : 

I remember one of the records kept in this county less than a century ago, in which 
it was stated that under the ordinary cultivation of the soil 750 bushels of potatoes 
had been raised upon one aero of land, and 650 bushels of carrots, 850 bushels of ruta- 
bagas, (Swedish turnips,) and 1,050 bushels of mangold-wurzels ; and upon ten acres 
of land for thirty years there had been produced an average of three tons of hay to the 
acre— land that had not been broken by the plow in aU that time, but had received at 
the hand of the cultivator a fair and proper top-dressing from year to year. 

Prof. Levi Stockbridge read a paper on plant-food, in which he gives 
the results of a series of experiments in feeding plants, conducted on the 
agricultural-college farm. He asks: "What have the ordinary varia- 
tions of our seasons to do with the nutrition of plants, or with the devel- 
opment of plant-food in the soiH" Answering^ "Much, every way,'^ he 
proceeds to explain by saying : 

If we have a wet season, an extra quantity of water-fall, this fills the interspaces of 
the soil BO that the air is excluded, so that the warmth is excluded ; the soil^does not 
become heated. The coarse, raw, undecomposed, unfermented mass of harn-yard 
manure, compost, muck, straw, clover, or grain crops plowed in, remain dormant and 
dead, no nutriment is formed, and your plant is starved for want of food. If, on the 
other hand, your season is one of excessive drought, little rain-fall, and the soil be- 
comes dry, so that decomposition stops, then your raw, crude material, your barn- 
yard manure, and your muck remain unchaaged ; no food is formed, and your plant 
starves for want of nutrition. Now, then, the seasons have to do with plant-nutrition 
in just this way, and the farmer should h%ve known that if he would feed his plants, 
and do it thoroughly, with the variations of the seasons, he could not afford to trust 
them to make plant-food out of raw or crude materials ; but that it was a part of his 
duty to prepare the food for his plants ere he committed it to the soil, and then the 
action of the season of which he complains would have been entirely obviated, and he 
could have produced crops yearly without regard to these variations of the seasons 
which make maximum or minimum crops. 

After stating that the primary aim of a series of experiments begun 
at the agricultural college in 1869 was "to prove just this thing, 
whether certain elements of plant-food, prepared in the condition of 
plant-food ready to nourish the plant, would not nourish and produce 
almost in any quantity desired, withbut regard to the ordinary varia- 
• tions of the season,'^ he continues : 

The first point to be ascertained waS, whether certain elements of plant-nutrition — 
prepared in a certain way and given to the plants — ^would produce plants. Those ex- 
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periments were tried fonr yeaxs, and it was found by using the ordinary materials 
known to everybody — nitrogen, potash, phosphoric acid, soda, magnesia, &c., in certain 
forms, on soils that were absolutely sterile — ^plants could be produced perfect in all 
their parts. That was the first point to be ascertained. Then to ascertain whether it 
was needful for the farmer, with such soils as were within our reach, to use all the 
elements of plant-nutrition, or whether the soil could be relied upon to provide certain 
elements in sufficient abundance so that the farmer need not apply them. 

The experiments for four years seem to indicate that, with sucn soils as we were using, 
gathering them on the college farm and for miles around, we need not apply to the 
plant carbon in any form, state, or condition; that that was provided by nature, and 
always would be ; that we need not feed any other organic element of nutrition but 
nitrogen ; that nature had not provided nitrogen in sufficient abundance, and that we 
must apply it. Among the mineral elements of the soil it was found that we need only 
use potash and phosphoric acid for our vegetable crops. There were one or two crops 
wher* we decided that we should use not only potash and phosphoric acid, but mag- 
nesia. Tobacco was one, oats was another, where we decided that it was necessary to 
use magnesia; but for the ordinary crops on such soils, mark you, as we had to experi- 
ment with, nitrogen, potash, and phosphoric acid were the only elements needed to be 
used. And we also noticed that there was a remarkable relation existing between the 
amount of crop produced and the quantity of the elements applied, which led to the 
thought that, pefliaps, with a certain quantity of nitrogen, potash, and phosphorio 
acid given to the p^ant in the form of absolute food, a plant might be produced which 
should contain as much nitrogen, potash, and phosphoric acid as we gave artificially 
to the plant we cultivated. The results of open-field culture in 1873-74 seemed to sus- 
tain that belief. The crops experimented with this year have been corn, oats, hay, 
beans, and the general garden- vegetables. 

First, I will take the experiments with com. Two plots of land were taken this year, 
so far as we could determine, exactly alike in their quality. It was proposed to make, 
over and above the natural product of the land, 50 bushels of corn to the acre. Ele- 
ments containing as much nitrogen, potash, and phosphorio acid as would be contained 
in 50 bushels of Indiau corn, and the natural production of stalks for 50 bushels of 
Indian corn, were therefore applied to the land. The result of that experiment was this : 
The land without the manure yielded 25 bushels of com, in round numbers ; the land 
with the manure yielded 74 bushels. That is, the crop was one bushel less than the 
statement, being 49 bushels instead of 50 bushels, 

For potatoes, two plots were taken. These two plots were the plots which were 
planted with potatoes last year ; the same plot without manure, the same plot with 
manure, as in 1874. The statement w&s, the materials should be applied to make 100 
bushels to the acre more than the natural production of the land. The land without 
the manure made 128 bushels of potatoes to the acre ; the land with the manure made 
279 bushels to the acre, oi 51 bushels more than the statement. I will not stop to 
answer the question why. 

Now I will give another experiment, with com, which will, perhaps, answer thia 
query, why the land yielded 51 bushels more of potatoes than the statement called for, 
and I will answer another question which will by and by be asked me. * * * » 

In 1874 we were trying the experiment of growing- corn according to this principle, 
and we raised 104 bushels to the acre. In 1875 we took the same plot and planted it 
with corn again and did not give it any manure at all, the object being to see if the 
land was ruined or whether the manure of 1874 reached over into 1876 and affected 
advantageously the crop of 1875. On that plot this year we harvested 64 bushels to 
the acre, without any manure. The normal bearing of the land in 1874 — that is, on the 
plot where the manure was applied— was 34 bushefi to the acre. Now, then, (if it will 
be accepted as such,) the manure of 1874, after producing its 104 bushels to the acre, 
reached over into 1875 and gave us 29 bushela and a fraction of com to the acre this 
year as the effect of last year's manuring. 

Oats. — A presumptuous statement was made in relation to the growing of oats. It 
was said that we would grow 50 bushels to the acre over and above the natural prod- 
uct of the land. I ought to stop here and sav to gentlemen present that we have got 
the poorest land apparently — rocky, drift soil, discouraging in every way — on which 
to try our experiments. The plot without manure gave us 15 bushels of oats to the acre. 
The statement was 50 bushels more than the land would naturally produce. The yield 
of the manured plot was 62 bushels to the acre, or 3 bushels less than the statement ; 
the land with manure producing 62 bushels, the land without manure producing 15 
bushels. 

Hay. — Two plots of land were selected for the experiment with hay. The land had 
not been plowed or manured for many years. The statement was that there should be 
made on that larLd one ton of hay to the acre more than its natural product. The ele- 
ments were accordingly applied by top-dressing in the spring, which was wrong, per- 
haps. The yield of the unmanored land for both crops was 1,700 poonda to the ««re. 
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The yield of the manured land was 3,600 pounds to the acre, or 1,100 pounds to the acre 
less than the statement. 

Beans. — The statement in regard to beans was that we would make 20 bushels to the 
acre more than the natural product of the land. Twenty bushels of white beans is a 
pretty good crop to the acre ; but that was the statement, 20 bushels to the acre over 
and above the natural product of the l.md, which it was supposed was nothing, the 
land being about as poor as could be. The result was that the land without manure 
yielded 4 bushels, the land with manure yielded 25 bushels. We got one bushel to 
the acre more than the statement. 

Certificates were read from a number of farmers who had used his 
formulas with the same gratifying results as those detailed above. 

Formulas for supplying the elements of plant-food for the different 
crops named above are published in this report. 

In a discussion on corn and grain crops, Mr. Hapgood stated that he 
grew 80 bushels or more of shelled com to the acre. Explaining that 
he preferred for corn sod-land, plowed in the autumn, six inches deep, 
he exhibited some ears of corn and said : 

The field on which the Samples were raised was plowed last autumn. 

In the spring I spread on 5 cords, or 15 two-horse loads of stable-manure to the acre, 
which I worked in with a Boston horse-hoe and a Geddes harrow. I then furrowed the 
field 3^ feet apart each way, and laid.a moderate shovelful of stable-manure to the hill, 
which takes about 10 two-horse loads to the acre, making 25 two-horse loads of manure 
to the acre of com, which is as much manure as I think is economy to use. From my 
experience, I am confident that for every additional load of manure the yield of any 
kind of grain is not increased more than one bushel to the load, and the yield of hay 
not more than 100 pou^^ lo the additional load of manure. In seeding, I plant five 
kernels to the hill, no m>3re nor less; this is pretty sure to make four stalks to the hill, 
which is as much as I intend shall grow. When 6 to 8 inches high, I hoe it. Once hoe- 
ing is enough, if the field is free from weeds. My corn this year was hoed but onoe. 
The mode of cultivating com is various. Some farmers spread manure on grass^land 
and plow it under 6 inches or more ; some never lay manure in the hill ; some hoe 
when it is no more than three inches out of the ground, and hoe two or three times, 
and so on ; but the test of excellence in farming is always in the yield of the crop. 
I never adopt any new mode of cultivation, however simple or however elaborate, 
which yields a smaUer crop than I now raise, or that does not produce definite resnlts 
in bushels or pounds. * * * The variety of seed-com planted is a very important 
consideration. It is not possible to raise a large yield of corn from a small variety of 
seed ; and yet many New England farmers persist in raising these smaU varieties, 
which, with high cultivation, wiU produce scarcely more than 50 bushels to the acre; 
when, with a large variety of corn, and at the same cost, they might raise 80 bushels 
or more to the acre. They claim that their com has many stalks with double ears ; 
but the proportion of stalks with two good ears is not very large. Then they argue 
that smaU corn has a smaU cob, and is filled out well ; it makes good meal, and they 
like it ; that big, coarse com has a great cob, and they do not like it. Some' farmers 
stick at the cob, as if that was the first object, without regard to the corn. After all, 
there is but little difference in the weight of cob to a bushel of corn, iu the large or 
small varieties ; 72 pounds of ears of my corn wiU make a bushel, or 70 pounds when 
it is well dried ; so there is not much weight in the cob argument, after all. With one 
dressing of 25 loads of manure to the acre, I raise 80 bushels of corn. Then I sow to 
barley, and seed down to grass ; the next year after, corn. I have 30 to 40 bushels of 
barley to the acre ; then the two foUowing years, about 2 tons of hay to the acre, after 
that, 1^ tons ; then IJ tons— so I raise five or six crops with one dressing of manure. 

Perhaps the most interesting part of the transactions at this session 
was the address delivered by Eev. William H. H. Murry, on the " Breed- 
ing and management of horses." Eeferring to the maxim of the Arabs, 
that "the foal follows the sire,'' he says : 

To account for it, in the first place, the Arabs always select their dams with great care. 
Now, it may be that the word " best," as appUed to their dams, you do not apply to 
yours. That is, the dam that you would consider the best may not be the best in the 
eye of the Arab breeder. What is the best dam in the eye of the Arab breeder t May 
it not be the one that will aUow its foal to bear the stamp of the horse ? I think so. 
I have two dams on my farm that could not be sold by a religious man for over $300, 
in a matter of trade, and yet $3,000 could not buy either of them. Why f Three colts 
have come out of each, and every colt has looked precisely like its sire ; has put its 
feet, when eating its oats, precisely liko its siie; luu UMlIed of the water and mue* 
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zled around it before drinkiag, precisely like its sire ; has done everything like its sire. 
The dam simply carried it, as a mother holds her baby in her lap, and never marked it 
at all. Now, may not the old Arabs have such facts in mind ? May they not, when 
they laid down the maxim, " the foal always follows the sire," have bad this in mind, 
that there should be no dam bred to a sire that would interrupt the sire in propagating 
himself ¥ I know a man that has a mare that has foaled two colts. He bought her for 
$87. And yet she is invaluable. Why 1 Because each of the colts that came from her 
are not only like the sire in a general sense, but they are the sire in miniature. In 
interior habits of the stable, in the way they move about in the stall, the way they 
toss their heads, and the way they feed and drink, they are the sire over again. 

You may take all my fashionable, high-bred'maresout of my stable, if you will leave 
in their places such mares as that, for you have eliminated for me in doing it half the 
difficulty out of the problem of breeding, namely, the difficulty which the tempera- 
ment, structure, and habits of dams bring to the breeder. For instance, I could select 
an animal that is perl^ct — one I know is perfect — one that can transmit himself if 
he is not bothered and interrupted in doing it by the dam. I know I can, I say, 
select such a stallion in New York, in New England, and in six or eight stables in the 
Middle States ; and if I can find a dam that will not trouble that sire in the offspring, 
I can repeat the sire in every colt. The Arabs may have selected their dams in that 
way. 

Now, then, will you see the possibility of this old Arab maxim being true in our prac- 
tice? First, select a dam that will simply carry the foal, feeding it with its blood and 
milk, but not affecting it at all, and then select a horse that has, first, the general ex- 
cellence that you want, then the special excellence, and then the power to transmit 
both the general and special excellence, and would not the maxim be true that " the 
foal follows the sire ? " 

Mr, Murray states that, in breeding for tlie market, the first great 
point to be considered is pedigree j second, size; third, color; fourth, 
health ; fifth, temperament ; sixth, speed. The order in which he breeds 
in his own stables is, first, beauty. A beautiful horse, he says, will 
always find a buyer, and at a good price. The second thing he breeds 
for is docility ; the third, speed. If he can get the first two in large de- 
gree he has no fears but he can secure an early sale, but if he secures 
speed without these two points prominently developed, he will have to . 
wait four or five years, or until the horse makes a record, before he can 
get his money back. 

In a discussion on cattle-husbandry, Dr. G. B. Loring gave his ideas 
of a good cow as follows : 

If you ask me, " What is this animal called an Ayrshire ? " I say, it is a good cow, 
but the law will apply to any other class of cows as it will to Ayrshire cows. 1 
mean a cow of such moderate size that she will not interfere with anybody, to begin 
with ; a cow that manages herself handily, easily; a cow that posseeses that vigorous, 
elastic, powerful constitution which never belongs to a coarse-boned, overgrown frame. 

An Ayrshire cow, then, is a cow made up, anatomically, physiologicaUy, upon the 
best model for a cow ; that is, a good cow, generally. She has that structure of the 
head which indicates a contented, placid disposition and a powerful constitution ; a 
calm and steady eye ; a face that is as expressive as a cow's face can be ; as much of an 
intelligent look as an animal of that description can have, A horn not too large at the 
base, but large enough to indicate that there is a strong constitution there ; a head wide 
between the eyes, and pretty high above the eyes to the root of the horns. I think a 
cow that has a broad base to her head is the best. And if she has a large, luxurious 
mouth, that looks as if it was made for business, and can fill her stomach rapidly, so 
that she can lie down and rest and repose, she will be all the better fitted for the busi- 
ness of the dairy. I would have a cow's neck small enough to be graceful, but not too 
small ; not a ewe-neck, that is not necessary, but gracefully, delicately, and elegantly set 
on, without a waste muscle in it, but with muscle enough to make it a strong, vigorous, 
and powerful part of the animal's body. The shoulder of an animal of this description 
should be as near like the shoulder of a good trotting-horse as it can be ; not straight up 
and down like a thoroughbred's. The shoulder of a good dairy-cow should be a little loose, 
with the blades not rising above the backbone, with strong, powerful muscles, and a 
good, substantial base, with a fore quarter under it as straight as aplumb-line. Crooked- 
legged, knock-kneed cattle are never graceful, and seldom profitable. The legs should 
be strong and well defined, and the cords and muscles should standout clean and prom- 
inent. The milk-vein should indicate a good superficial vascular system, which means 
simply this : it is an organization in which the superficial circulation of the blood in- 
dicates that what are called the secretory organs are active in the interior. The next 
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sign of a good cow is an open, bony structure ; not a coarse or loose-fibered, bony struct 
ure, but a bony structure that is so articulated or hung together that there is elastic- 
ity and ease of motion about it. Now, where are you going to find the indicative point 
that will tell this story ? Put your finger into the poinff of the shoulder, and see if the 
cow has a cup-like cavity there. If she has, ten chances to one she will be a good 
milker* but if not, if her shoulder is hard and compact, even if she is milking well to- 
day, she will be likely to fail to-morrow. 

You next come to the ribs. Upon a good chest-development depends almost every- 
thing else in a dairy-cow. She must have a finely-shaped chine, and the spring of her 
ribs, from the spine down through her heart, must indicate that she has a strong circu- 
lation ; but you do not want her .brisket as deep as a steer's, or like a short-horn bul- 
lock ; you want the shape I speak of, and you want it with a certain delicacy of or- 
ganization which indicates that the circulatory system is a strong one and that neither 
the heart nor the lungs are impaired. But go back to the ribs. You want a rib, not 
round, like your finger, but flat and wide. When you put your hand on it, it should 
feel as flat as a lath ; and if you can get at the edge, you sbould find the edf^e sharp, 
and not a round bone, like the rib of swine. A round rib will answer for a beef animal, 
but not for a good dairy-cow. Her backbone, moreover, should be open and loose, so 
that if you run your hand along it you will feel those little cup-like cavities. Let her 
hips be strong, not too wide, and her hind quarters upright, substantial , vigorous. Let 
her have a long hind foot. I never saw a short-toed cow in my life that would perform 
the work of the dairy well. A long hind foot and a good, broad, ample fore foot. Then 
if, in addition to all this, you. can get a hide that is elastic and soft, covered with a 
warm substantial coat of hair, with a good milk- vein and an udder which is packed up 
well between the thighs, and so organized that there is no danger of inflammation, 
there you have got a cow that will produce all the milk you ought reasonably to a^k, 
and which, when she has completed her dairy-work, can be bo fattened as to produc« 
in an economical way your 550 pounds of as good beef as can be fed on a mountain 
pasture or in a stall. 

In an interesting discussion on tUe cultivation of fruits, the proper 
season for pruning apple-trees occupied a portion of the time. As to 
the most favorable season, Mr. T. S. Gold, of Connecticut, said : We 
are advised to prune in June, but as that is a time when a farmer never 
will prune his trees, we accept what is considered to be the next best 
time, which is the mild weather in winter." 

Mr. Ordway took issue with him, and said: 

If you trim a tree in the fall of the year, at this time, or any time during December, 
January, or February, and go to it in May or June of the year following, and take your 
thumb and scratch upon the bark where you have taken a limb .off, you will invariably 
scratch off dead bark of the thickness of an eighth or quarter of an inch. All the bark 
would have grown if you had cut it off in April, May, or June. I tried that in my 
orchard in 1856. There were some places, where I cut off a limb, that the bark died 
back a quarter of an inch, which had never been known when the trees had been 
pruned in the spring or in the summer. It is a mistake to trim your trees in the win- 
ter, and it is a mistake to head-in your trees in the fall; they will die back just aa 
Burely as you do it. 

Mr. Wetherell referred to the practice of Mr. Pierce, of Arlington, 
indorsing him as one of the most successful fruit-growers in Eastern 
Massachusetts. He stated that his time for pruning, in ordinary sea- 
sons, was the first two weeks in June; but if he is too busy then, he 
takes off a limb at any time he may have leisure after harvest, a foot or 
more from the tree. Then in June he takes a fine-cut saw and cuts off 
the stump close to the tree. The final pruning is thus done at the time 
ne considers most desirable, and the wound, he says, heals over smooth 
and sound, leaving none of that canker referred to. In reply, Mr. Ord- 
way said : 

I have no doubt every nurseryman will agree with me, that there is no time in the 
year when you have got to trim with as much caution as in Jane. If you are not very 
careful in pruning, you are just as sure to start the bark at the lower part of your stub 
as you live. June is a good time, but July is better. I have had experience all my 
life in trimming trees, and in grafting and budding all kinds of fruit, and I never saw 
but one year when I could not trim in April and the first of May. After you get your 
trees trimmed, mix a bucket of clay and hair, just th« oam« as a man wonM mix mor* 
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tar, and rub the mixture over the place where you have cut off a limb, and you will 
have no trouble. I did that, after 1856, to prevent the sap ruDning down and turning 
black and killing the bark, and I have never had any trouble since. Therefore, if you 
trim in June, you must be very careful that you do not start the bark. You cannot 
put it back and make it stay, and there will be a dead place when you leave it. 

Mr. Hills, of E^ew Hampshire, was satisfied that June was the best 
season, for this reason : If the proiiing is early enough, the wound will 
heal over almost completely the first year ; but if it is too early, as in 
April or May, before growth commences, the tree " will bleed almost as 
surely as a grape-vine pruned in spring, and the sap will run down and 
poison the tree. It will run not only that season, but the next, and the 
tree is liable to be ruined.'' To prevent bleeding, Mr. Hills uses an applica- 
tion of gum-shellac, dissolved in alcohol to about the consistency of mo- 
lasses, which, he said, will harden in half an hour as hard as glass, and 
will not only keep out, but will also keep in, the wet. As to the best 
mode of using it, he says : 

The most convenient way I have found of using the preparation is to fix a sponge on 
a piece of wire and put it into the stopple of a large-mouthed bottle, which you can 
fill with the preparation, and when ydu have cut olf a limb take out the stopple and 
brush the sponge over the wound, jast as you would use spouge-blacking. If it is a 
bright day, in half an hour it will harden so that you cannot make any impression on 
it with your thumb-nail. The sap cannot get out, and it will exclude the wet from th« 
outside. 

Among the other topics of general interest treated in this volume are: 
Co-operation among Farmers f an extended paper, by Dr. J. E. Nichols, 
on the "Origin, History, and IJtiiization of Bowlder Rocks;" " Yege-. 
table Culture and Market- gardening 5 " ''Eestoration of Forests," (24 
pages;) "Tree-Planting in Massachusetts," (33 pages;) "Devon Cattle j" 
reports by Professor Goessmann on the "Keclaimed Salt-marshes m 
Plymouth County," and on " Fertilizers," the latter occupying 60 pages; 
" Mental Faculties of Domestic Animals;" " Origin and growth of asso- 
ciated effort in Massachusetts for promoting agricultural industries;" 
"Eielations of Science to Agriculture;" ''The Texas Cattle-Disease;" 
and "Chemical Corn-Growing." 

MICHiaAN. 

Reports of the Michigan State Board for the years 1873 and 1874 were 
issued in one volume. One of the interesting features is a series of 
articles, by Mr. Henry S. Clubb, on the fruit-belt of Michigan ; another, 
a detailed account of the experiments in feeding and fattening hogs, by 
Mr. M. Miles, superintendent of thd college farm. These articles are in 
the report for 1873. 

Mr. Clubb begins with a description of the pioneer peach-region of the 
State. It is located sixty-one miles northeast of Chicago, on the Saint 
Joseph River. The village of Saint Joseph is built on the south side of 
the stream^ on a fine eminence, and extends a mile or more along the 
lake shore. On the north side the Paw-Paw River enters the Saint 
Joseph, immediately opposite Saint Joseph village. On the east bank 
of the Paw-Paw the village of Benton Harbor is located. The harbor 
of Saint Joseph is one of the naturally good harbors of Lake Michigan. 
Owing to the large increase of business in Benton Harbor, a separate 
custom-house was established there in 1871. In the tabular statement 
given below it will be seen that the shipments of fruits are greater at 
Benton than at Saint Joseph. This is owing to the wide extent of land 
devoted to fruit-culture on the north and east sides of the Saint Joseph, 
which for several miles runs parallel with Lake Michigan, leaving Saint 
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Joseph on a comparatively narrow belt. This fruit-region covers an area 
of about fourteen by eighteen miles in extent, and is occupied by the 
eight townships named in the following table of statistics for 1873 : 



Townships. 



Benton 

Bainbridge ... 

Hogan 

Lincoln , 

Royalton 

Saint Joseph. , 

Sodne , 

Watervllet ... 



Total. 



Acres in— 



3, 172i 
832i 
626i 

1, 973 
6231 

1, 2211 
342i 



214i 

26i 
2884 
371 
71* 
lOi 

n 



109i 
44 
12J 
103i 

8/ 
33. 
2* 



134 

3i 

223f 

m[ 

n 



273( 5051109,636 



Number of^ 



32, 110 
736 

4, 847 
35, 154 

3, 050 
31, 240 

1, 167 

1, 331 



5, 427 
479 

2, 094 

4,092 
671 

5,013 
508 
471 



19, 355 



204, 721 
29, 185 
40, 195 

140, 987 
45, 140 
96, 068 
17, 724 
20, 447 



594, 467 



i 



10, 935 
928 
1,600 
11, 108 
4, 098 
17, 168 
771 
913 



47,621 



67, 092 
28, 693 
15, 970 
28, 567 
20, 685 
23, 514 
8, 330 
18, 785 



211, 636 



1,223 
23 
526 
2, 327 
324 
2,860 
20 



7,503 



1, 453 
300 
231 
4, 631 
1,214 
5,193 
172 



13,094 



295 
114 
70 
49 
91 
115 
32 
75 



84} 



Mr. Glubb says that the first peach-tree planted in this region was 
raised from seed by Mr. Burnett, who located in this section about a 
century ago, Mr. B, 0. Hoyt, who settled here in 1829, found the tree, 
which continued to bear fruit until 1839. Mr. Hoyt was the first to raise 
peaches which f<iund their way into the Chicago market in 1839. They 
were bought by a cook of a steamer, packed in barrels, and taken to 
Chicago as a speculation. In 1834, long before Saint Joseph commenced 
the peach business, Mr. Brodiss, who lived siz miles from Niles, on the 
Saint Joseph Eiver, brought peaches down the river on a canoe, and 
sold them in the village of Saint Joseph. They were all seedlings. 
About 1834 a family named Abbee planted some improved varieties of 
peaches and apples, which were obtained from Rochester, N. Y. These 
trees were afterward transplanted from the village to Royalton township, 
and fruit was sold from them in Saint Joseph in 1837. In 1840, Capt. 
Curtiss Boughton commenced the business of transporting peaches in 
barrels and dry-goods boxes on his vessel to Chicago, where he sold them 
at enormous profits, sometimes realizing $45 per barrel. This high price 
naturally drew attention to the business and led to the settlement of the 
country, especially in the vicinity of Saint Joseph and Benton Harbor, 
resulting in the above statistics in about thirty years. This extension 
of peach-growing has been gradual. Mr. George Parmalee planted his 
orchard in 1848. He subsequently enlarged it to ninety acres. Captain 
Boughton planted 130 budded peach-trees in 1849. In 1850 his ship- 
ments were 10,000 baskets. The Cincinnati peach-orchard, of sixty acreS| 
was planted in 1857. It is now owned by Messrs. Perkins & Sheldon^ 
of Chicago. Kotwithstanding the destruction of some of its trees to 
prevent the spread of the yellows, there were 40,000 baskets of peaches 
shipped from this orchard during the season of 1874. No less ths|,n 
3,360 baskets have been shipped from this orchard on a single day. The 
average net price obtained was 40 cents a basket. 

The following is his estimate of this fruit-region : 

On the whole, I regard the Saint Joseph fruit-region, which includes Benton Harbor 
and all the towns named above, as a most complete demonstration of the success of 
fruit-cultura in Michigan. It is claimed that a total fftHure of the fruit crop has not 
occurred, except after the extremely cold weather of 1864, and although the peach crop 
doei not always grow so ftbuudaiitly m it has the season of 1874| taking one season 
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with another it is as sure as almost any fruit crop is anywhere, either in Europe or 
America, while the grape crop is as sure as corn and potatoes, with the variety mostly 
cultivated, the Concord. The soil in the limits mentioned is so varied as to render it 
diffi-cult to describe, *for on the same farm will he found sand, sandy loam, rich black 
soil, loam and clay, each being adapted :for particular kinds of fruit and vegetables, 
rendering the fruit-farmer capable of produciug fruit for market, commencing bis har- 
vest with strawberries the lirst week in June, and continuing with raspberries, cur- 
rants, gooseberries, cherries, summer apples, early peaches, lato peaches, grapes, fall 
and winter apples, until the frosts and storms of December render shipment by lake 
dangerous. 

Twenty miles north of Saint Joseph is South Haven, another great 
fruit center. Black Eiver enters the lake here, forming at the mouth 
quite a good-sized harbor for steamers and lake-shore traders. From 
Benton Harbor to within three or four miles of this harbor the shore is 
lined with sand-hills, mostly covered on the east side with forests, not 
much settled, but presenting many good sites for fruit-growing. These 
hills terminate in a fine level bluff of clay subsoil and sandy and gravelly 
loam, interspersed with clay and rich black vegetable mold, averaging, 
perhaps, 40 feet above the lake. In this region are some fine fruit- 
farms, among them that of Mr. A. S. Dyckman, president of the State 
Pomological Society. It consists of 65 acres, within and adjoining South 
Haven. In 1873, when peaches were a very short crop along the lake- 
Bhore, Mr. Dyckman had an excellent yield, for which h6 obtained good 
prices, aggregating over $10,000 net profits. 

Twenty miles north of South Haven are Kalamazoo Eiver and Lake. 
This is a much newer, but still a very prolific, fruit-region. The Kala- 
mazoo Lake, which is only an enlargement of the river, constitutes the 
harbor. The villages of Saugatuck, on the north, and Douglas, on the 
south, are shipping-places for the products of the circumjacent region. 
In this neighborhood Mr. Perattet realized,* in 1872, $1,700 net profit 
from the peaches on six acres. 

Eight miles north of the mouth of the Kalamazoo is Black Lake Har- 
bor. It is accessible for good-sized vessels during the season of navi- 
gation. Inside is a beautiful lake about six miles long and from half a 
mile to a mile in width. Around this lake are numerous orchards and 
vineyards, and at its head is the city of Holland, the commercial metrop- 
olis of the Holland colony. Spread over the territory covered by the 
surrounding towns and villages are hundreds of farms, mostly small, but 
thoroughly cultivated, and almost every farm has its orchard and vine- 
. yard, while not a few make the cultivation of peaches and grapes the 
principal feature. 

Still farther north, opposite Milwaukee, Wis., is Grand Haven Har- 
bor, near the mouth of Grand Eiver, a fine stream of water, 300 feet 
across at its mouth, and widening within to 400 or 500 feet, with depth 
of water sufficient for the largest craft that float on the lakes. The 
principal fruit-growing townships in this region are Grand Haven, Spring 
Lake, Ferrysburgh, Peach Plains, Fruitport, Midway, Eastmanville, 
Nuncia, Coopersville, Nortonville, Spoonville, Lamont, Berlin, Oconto, 
West Olive, Eobinson, Allendale, Lake Pottawattomie, Bass River, 
Little Black Lake, and Pigeon Greek. There are now about 300 fruit- 
farms embraced within these townships, varying from 5 to 100 acres in 
extent, furnishing the principal support to about as many families. All 
the points named are reached either by navigation or railroad, and some 
by both. 

Another fruit center is Muskegon City, 11 miles north of Grand Haven. 
It is on the south side of Muskegon Lake, near its junction with Lake 
Michigan. Four miles above is Black Lake, four miles long by half a 
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mile in width. This is surrounded by one of the best txuit-regiona aloug 
the lake-shore. Nine miles north of Muskegon is White Lake Harbor. 
During the season of 1873 there were shipped from this point 6,000 
baskets of peaches, 200 bushels of strawberries, and 6 tons of grapes. 
This section is a comparatively new fruit-produciug region, yet it is 
claimed that the finest apples, the choicest plums, and very good peaches 
and grapes can be grown here. Pentwater is located twenty-seven miles 
farther north, in Oceana county. The country is comparatively new, but 
sufficient experiments have beenmade to demonstrate that a great variety 
of fruits can be produced in abundance. Pere Marquette Lake is 12 
miles north of Pentwater. This lake is nine miles long and from one-half 
mile to one mile broad. On the north side is Ludiugton, the shipping- 
point for the commerce of this section. Pears, plums, strawberries, 
apples, &c., do well in this region, which promises to be as prolific for 
most of the standard fruits as other parts of the fruit-belt. Manistee, 
twenty miles north of Ludington, is on Manistee Lake, which is four miles 
long and from one-half to one mile broad. Around it are to be found 
some old orchards, and a large number of new ones. The writer says 
that the fruit-growers in this region were more or less discouraged on 
the peach question by the severe frost of 1872, but he thinks that frost 
taught the most observant an important lesson in regard to peach-grow- 
ing, viz., that the peach-tree will not bear prolonged cultivation or heavy 
fertilization ; that its greatest danger is in overgrowth, leaving sappy 
and unripe wood, which cannot stand the severity of an unusually cold 
winter. 

A large section north of Manistee gives promise of soon becoming as 
great a fruit-region as the country farther south. 

Mr. Clubb gives, near the close of his series of articles, a tabular state- 
ment showing the number of crates of small fruit and peck-baskets of 
peaches, pears, plums, summer apples, crabs, cherries, grapes, and 
tomatoes produced at the places named during the season of 1874. The 
following is a recapitulation of this table : 



Fraitrregion. 



Packages of 
fruit. 



No. of 
farms. 



Samt Joseph. 
South Haven. 
Sangatack . . . 

Holland 

Grand Haven 
Mnskegon . . . 
Whitehall.... 
Pentwater ... 
Ludington ... 

Manistee 

Traverse 

Total.., 



1, 243, 407 
146, 118 
200, 989 
62, 000 
397, 000 
96, 000 
'. 30, 000 
20, 000 
25, 000 
40, 000 
44, 000 



2, 310, 514 



841 
SCO 
250 
300 

350 
150 
50 
145 
140 
135 
160 



2, 721 



He concludes as follows : 

Fniit-growiag is tlie specialty of the86 lake-shoro couiities, and while the peach ia 
the leading fruit of Berrien, Van Buren, ABegan, Ottawa, and Muskegon counties, and 
is grown EuccessfuUy in Oceana, Mason, Manistee, and in some favored spots in Benzie, 
Leelenaw, and Grand Traverse counties, these northern counties are taking the lead of 
the southern in winter apples, pears, and plums. Grapes appear about equally suc- 
cessful in all the counties named, where varieties suited to each locality are selected. 
All those counties north of Allegan are but thinly settled, and the land capable of pro- 
ducing these choice fruits is probably forty times more extensive than that which ia 
yet used for that purpose ; there is, therefore, a wide field opening for those who desire 
lo engage in a pursuit which is not only profitable in its ultimate results, but which is 
healthful and ennobling in all its practical details. 
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The experiments in pig-feeding, by Mr. Miles, began in 1868, and ex- 
tend through a period of four years. As to the object and extent of 
these experiments, Mr, Miles says : 

The first series of pig-feeding experiments, now completed, have heen conducted for 
the purpose of ascertaining the value of raw corn-meal when fed by itaelf. The ex- 
clusive use of raw meal in pig-feeding is not to he recommended as the best paying 
method, as better results can undoubtedly be obtained with a proper admixture with 
other foods. The leading object in view in the experiments already made was to ob- 
tain a reliable standard of value with which to compare the results with corn in other 
forms and when mixed with other foods. The complexity of the conditions involved 
in experiments with mixed foods seemed to require this preliminary experiment with 
a single article of some standard food as a starting-point. 

Forty-two pigs of different kinds have been under experiment, and the gross amount 
of raw corn-meal consumed has been over 10 tons. The greatest care has been taken 
to secure accuracy in everything relating to the experiments, and every precaution 
has been taken to eliminate elements of error. From the close agreement of the numer- 
ous experiments embraced in this series, it is believed that the results on the whole 
may be accepted as approximately correct. 

In summing up the results of the. entire series, it would be desirable to make a com- 
parison as to the relative merits of the different breeds under experiment, were it not 
for the fact that the conditions are so varied as to age as to prevent any grouping of 
breeds that would be satisfactory. The experiments all show that the age and ripe- 
ness (degree of fatness) of the animals have an important influence on the amount of 
food consumed in proportion to weight, and on the return received for feed consumed. 
The younger animals eat more in proportion to their live weight, and they likewise 
require less food to make a given increase in live weight. As animals ripen they con- 
sume less food in proportion to live weight, and they likewise require a larger amount 
of feed to make a given increase in live weight. It is possible that the size of the 
animals may have an influence on consumption In proportion to weight, and upon the 
amount of food required to produce a given increase j but this is a dif&cult matter 
to determine by experiment, and the data for its discnflsion have not as yet been 
obtained. 

The incorrectness of the prevalent opinion, that the animals that consume the 
smallest amount of food are the most protitable, is eonclusively shown in the results of 
these experiments. It will be safe to say that the animal capable of eating the most 
is the most profitable, provided the digestive organs are capable of assimilating a large 
amount of food and converting it into animal products. In such cases the proportion 
of food required to supply the waste of tissues and keep the animal machinery iu 
working order is less than when the amount consumed is but little. It is only, in fact, 
from the excess of food over what is required for repair of the tissues that a profit in 
animal products can be obtained. 

For the purpose of showing the influence of age and ripeness upon the amount of 
feed consumed and upon the return obtained for it, the results of the entire series of 
experiments have been tabulated in periods of four weeks, and in groups of ages over 
six months and under six months, together with the general average of all ages for 
each period. In the table which follows, pen 9 of 1870 and pens 14 and 16 of 1869, 
have been entirely omitted, for the reason that the irregular progress of these animals 
Indicated an abnormal condition of the digestive organs that rendered their record of 
no value. The weights are all given in pounds and decimals of a pound. 
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Sunvmary of remits of pig-feeding experiments 0/I868, 1869, 1870, and 1871.* 



Periods of four weeks each. 



Ages of groups. 



^1 

OS® 



--3 as 



Ist period. 



Sd period . 



3d period . 



ith period., 



▲rerage of Ist, 2d, and 3d po- 
riods. 



Under six montlis, (omitting first if eek) 
Over six months ...^ 

▲Torage of all ages , 

Under six months 

Oyer six months 

▲Torago of all ageA , 

Under six months 

Orer six months 

▲t«rago of all ages 

Under six months 

Over six months 

▲▼•rago of all ages 

Under six months, (onlttiBg first week) 
Over six months 

JLrorago of all ages 



33.52 
17.74 



3. 86 
3. 91 



20. 45 



26.60 
19. 07 



3. 81 
4. 08 



90.57 



4.00 



23.22 
17.23 



4.55 
4.84 



18.50 



21.27 
15.19 



5.71 
€.59 



15. 94 



6.43 



26. 54 
17.83 



4.08 
4.83 



19.57 



4.19 



As the table stands, it will be seen that the digestive organs did not fully adapt them- 
selves to the "Vf ork required of them until the second period, when the best results were 
obtained. It was undoubtedly a mistake to put such young animals at once on a full 
feed of raw meal. They should have been fed smaller amounts for several days before 
commencing the experiment, to give their digestive organs a chance to adapt them- 
selves to the new situation. Another singular fact was obtained in tabulating the first 
period of feeding of the animals over six months old. If the first week of feeding is 
omitted from their record, the results for the second, third, and fourth weeks would 
show that 18.58 ponndi of meal were consumed for each 100 pounds of live weight per 
week, and that 4.57 pounds of meal were required to make a pound of increase in live 
weight. 

The average amouAt of meal consumed per week for each 100 pounds of live weight 
is shown to be greater for the period of 3 weeks than for the period of 4 weeks, 
whUe a larger amount is required to make a pound of increase. The first week of the 
experiment the digestive organs of these older animals appeared to be capable of assim- 
ilating aU the meal consumed, while at a later period they showed that they had been 
overtasked, so that with an increased consumption of food (showing no impairment of 
the health to affect the appetite) they were unable to assimilate and lay up in increase 
as large a i^reportion of their food as they did during the first week. The fourth pe- 
riod is not included in the general average given at the bottom of the table, for the 
reason that in all of the experiments the last period of feeding shows a rapid decrease 
in the amount of food consumed, and a corresponding increase in the amount of meal 
required to produce a pound of increase in live weight. As the averages durine the 
periods of profitable feeding were thought to be of the greatest value, they were there- 
fore inserted in the table. 

The incorporation into the Michigan State Agricultural Society of the 
Northern Michigan Agricultural and Mechanical Society was effected at 
Lansing on the 6th day of February, 1873. Mr. George W. Griggs, of 
Grand Rapids, was elected president. In his inaugural address he 
said: 

A State society should have a State policy, and one embracing the whole State and 
every interest of that State. Michigan has a diversified industry, and all her industries 
should be encouraged. Her nunes and lumber cover a large portion of territory. Her 
wool products now rank third among the States. Hei: stock interests are of growing 
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importance. As a frnit State she is attracting attention from all directions. Her 
cereals and grasses and dairy products are of great value. These all demand the fos- 
tering care of a State society. Each should have a place, and be given the considera- 
tion which is its due. Let the people of Michigan understand this to be the policy 
of the society, and let them prepare to receive our State fairs. I do not believe it to be 
a sound financial policy for this society to own a rod of ground or a stick of timber. 
Let the local organizations own and prepare the necessary grounds and buildings. Let 
Lausing, Jackson, Detroit, Kalamazoo, East Saginaw, Adrian, and Grand Rapids own 
sufficient grounds and buildings to accommodate a State fair. The State Agricultural 
Society ought not to be obliged to expend one cent for such grounds and buildings. 
With such accommodations these places will always be sure, with wise management, 
to secure good county exhibitions ; and with such accommodations ready for it, the 
State society should move from place to place, dispensing its benefits all around the 
State. This policy, a few years ago, might not have been convenient or possible. The 
extension of our railroad system now makes it possible. Lansing to-day is a railroad 
center. So are Jackson, East Saginaw, Grand Rapids, Kalamazoo, and Adrian. Detroit 
is acknowledged to be the commercial emporium of the State, and for one I delight to 
commend her great progress in population and wealth. To hold a State fair it is nec- 
essary to have railroad facilities for the transportation of passengers and stock, hotels 
for the accommodation of visitors, and a people who will strive to provide necessary 
accommodations at reasonable prices. These guaranteed, I believe it the best policy 
to hqld the fairs of the State society in different localities of the State— north, south, 
central, east, and west. 

The State fair for 1873, held at Grand Eapids, was reported as success- 
ful in every respect. The net earnings for the year aggregated $14,567. 

Report for 1874. — This report contains addresses and original papers 
of vital interest to the farmers and fruit-growers of Michigan. 

The Board at its annual meeting, September 17, 1874, elected the fol- 
lowing executive officers : E. O. Humphrey, president ; F. 0. Kimball, 
secretary ; A. J. Dean, treasurer. 

An address by Prof. K. C. Kedzie before the house of representa- 
tives, on " The application of chemistry to practical agriculture and the 
laws of health,'' is published in this report. He thus describes the du- 
ties of an agricultural chemist : 

One duty often assigned to the agricultural chemist by those who know little either 
af chemistry or agriculture is to " analyze the soil," as if the chemical analysis of the 
Boil would determine every question of its agricultural capabilities, the kind, amount, 
and quality of the crops it would raise. In the early history of the science, analyses 
of certain barren soils revealed the cause of the barrenness in the sulphate of iron pres- 
ent. When this was removed or decomposed by lime, the soil was fruitful. A few 
instances of this kind gave great hopes of benefit from soil-analysis. But such instances 
of barrenness from purely chemical causes are rare and exceptional. * * * But it 
is often found that the most careful chemical analysis will not distinguish between 
a fertile and a barren soil. One reason is that the barrenness may be due to physical 
causes, e. g., want of drainage. Chemical analysis can only determine the chemical 
conditions of the soil, and will not always reveal physical evils. Agricultural chemists 
now regard the analysis of the soil as of only secondary importance. 

One duty of the chemist is to explain the facts which are already known in agri- 
culture. By knowing the reason why we do a thing we may discover bettor ways of 
doing it, or that some other and easier process may accomplish the same result. We 
thus sift our processes and eliminate needless elements or introduce better ones. 

But there is another benefit of knowing the reason of our actions. When the mind 
comprehends and watches the wonderful chemical processes which are always going on 
in earth, in air, and in the growing crop, the body forgets half the weariness of toil. 
Nothing is so wearisome as work without thought. It is mere drudgery, and every 
man, and especially every boy, hates it. Let the boy know that in handling the hoe, 
holding the plow, in harrowing and cultivating, he is providing the conditions of won- 
derful chemical changes. Let him understand those changes, the chemistry of plant- 
gi owth, of ripening of grains and fruits, why the bitter and austere apple of July be- 
comes the golden pippin of September. Let such thoughts fill his brain, and the weari- 
nesH of the body ia forgotten. Glorified and loving nature walks by his side in the 
fields of toil, unfolding her wonderful mysteries, and loneliness and discontent haye fled. 

Again as to analyses of manures : 

The chemist may benefit the farmer by maLiing analyses of manures and determining 
their nature and value. Artificial manures are being largely introduced into this 
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country, and fanners may want to know whether it will pay to buy and use them. The 
Sheffield Scientific School of Connecticut has done the farmers of the East good service 
by analyzing these manures — the superphosphates, guanos, &c. — showing their compo- 
sition and real cash value. The same kind of work must be done iu this State, if farm- 
ers are to receive the assistaoce which they have a right to demand. * » * * 

The chemist may aid the farmer by showing the value of manural matters within 
his reach, enabling him to secure at home what is now imported at such great expense 
from abroad. 

Of a recent important discovery in agricultural chemistry he says : 

Three years ago, Deherain, of France, made the important discovery that when vege- 
table matter undergoes decomposition in presence of some alkaline substance, it com- 
bines with free nitrogen and retains it in a fixed form. This has been confirmed at the 
Sheffield Scientific School, and science will yet point out the means by which the farmer 
may make at home all the combined nitrogen he wants. This discovery will be worth 
more than the discovery of a thousand guano-beds in the far-off Pacific. 

Prof. A. J. Cook, of the State agricultural college, contributes an 
illustrated paper on insects iojurious to the farm, garden, and orchard. 

In an essay on the breeding and improvement of horses, Mr. G. W. 
Sherman speaks of the importance and profits of rearing better horses, 
as follows : 

First, call our common stock of horses worth on the average $150 each. Compare 
this with the pnce Mr. Bonner paid for Dexter, $34,750, and you have a surplus of 
$34,600 in favor of fine breediug. This is no stretch of imagination. The line is cor- 
rectly drawn, even if it should overtax credulity. Neither is this an isolated case, nor 
drawn at its fuU extreme. There have been sales made since Mr. Bonner purchased 
Dexter where parties have paid $50,000. Time would 'fail me in going over the list of 
sales running into thousands. While on this head, it might be the proper place to 
mention some of the breeds of those famous equines and the fabulous prices paid to 
some of these noble sires. First on the calendar is Mr. Bysdeck's Hamiltonian, and the 
sire of Dexter. This horse has been standing in Orange County the past season for 
$500 a mare, $250 required to be paid down ; while many of his descendants are stand- 
ing in other places and States for $200 and $300 per mare. I shall not have time to 
call your attention to all the notables in the horse family. Their names are being 
hauded down to us on pages of history. I will pass over the history of the American. 
Eclipse and the Old Messenger— rival horses in their day — whose very names are aimost 
haUowed to all horse-connoisseurs. Next I will mention the Old HiU Black Hawk and 
Wadsworth Henry Clay j few of the latter-day horses have left a more numerous or 
better grade of colts. The old Green Mountain Morgan, the Bulrush Morgan, the 
Stockbridge Chief, and Kimball Jackson head the list amoug the prominent horses, 
and have bequeathed to us a legacy we ought to cherish and to regenerate. Had we 
not been derelict in obeying the organic laws of horse-physiology, we should not have 
allowed the race to become so degenerated. There is no truer saying than like begets 
like. Had we, as a nation, been as mindful in propagating our brute creation as we have 
in selecting and propagatiug our vegetables, we should have none of those walking 
dictionaries of all the diseases that horse-flesh is heir to, in one volume, badly bound. 

Mr. O. F. Miller, in a paper on poultry-raising, contributes some val- 
uable suggestions. After alluding to the small cost of raising and fat- 
tening chickens, he gives directions for their proper care, the kind of food 
they should have, and the most profitable varieties to raise. He says 
that a poultry-house should be located on gravel or dry sandy loam. 
Stagnant water should be avoided. It should be built facing the south, 
if possible, and if on a side-hill sloping to the south, all the better. It 
should be made warm and dry, and so constructed that it can be easily 
cleaned out, which should be done quite often. Fowls should be per- 
mitted to range at liberty a greater portion of the time. Their nests 
should be constructed so as to admit of easy access, and should be kept 
comparatively dark, and so made that they can enter them unperceived 
and lay without fear of being disturbed. Tltey should not be confined 
to one variety gf food the whole winter. The food should be changed 
every few days, or two kinds of food a day is still better; say a feeding 
of corn in the morning and a feeding of oats or barley in the evening, 
26 ▲ 
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with now and then a meal of some sort of cooked food. They should 
have, once or twice a week, some meat and some kind of vegetables. 
There should always be some dry ashes near the poultry -house for them 
to wallow in, as it is good to keep them free from vermin. There should 
be a box of lime or old mortar, and one of dry gravel, where the hens 
can get at it, especially in the winter season. Fowls over fat or lean 
seldom lay. Food that will keep them in the best working trim, as is 
said of the horse, is the best, and they should be fed regularly. The 
variety of fowls that are the most profitable to be kept is a matter of 
some importance. If near large markets, where eggs could be shipped 
without making the freight so high, then perhaps those that produced 
the greatest number of eggs during the year would be the best variety 
to keep. In most of our large cities the price of eggs is seldom, if ever, 
below 25 cents per dozen, and often as high as 40 cents, while the price 
paid to the producer is seldom more than one-half that amount. There- 
fore, that variety should be selected that will produce the greatest num- 
ber of eggs during the season of the year that they bring the highest 
price, and, at the same time, are of the most value for their meat. It is 
generally conceded that for winter laying, and for meat for the table, 
the light Brahma takes the preference. Mr. Miller gives the following 
iUustrations of profit in raising poultry : 

Mi. Nelson Ritter, of Svraonae} N. T., in the first three months of 1869 received eggs 
from fifty-Biz hens, as follows: In January ^ 868; February, 891; March, 984; with 
fourteen of the hens sitting from about the middle of the month. The eggs were sold 
for $66.98; the expense of keeping was $26.13; the profit on eggs for three months 
was $40.85. The hens were a cross of Brahmas. L. P. Trimble, of Newark, N. J., kept 
for six months ending July 1, 1870, an average of eighteen heua and two cocks. They 
produced 1,290 eggs, which, at market value, were worth $40.49. There were also 
thirty-two March chickens, worth July 1, $8, making the value of the product $48.49. 
The cost of feed was $19.45 ; net profit for six months, $29.04, or $1.45 per fowl. 

Among the other contents are full reports of all departments of the 
State Agricultural College, and two addresses by its president, T. 0. 
Abbott ; one before the students, on manual labor, and an extended one 
before the house of representatives, on agriculturaFeducatioD. 

Pomological. — ^The fourth annual report of the State Pomological So- 
ciety, for the year 1874, constitutes a Volume of upward of 500 pages. 
Beports of the parent association and its auxiliaries give a most encour- 
aging view of the progress of pomology in this comparatively young 
commonwealth. 

The president, George Parmelee, in his inaugural address, February 
9, 1875, says : 

Is there any reasonable objection to specialties m countries where favorable pecu- 
Uaritiea fit them for the most profitable production T Is there any reasonable objection 
to the State of Michigan making the most out of what nature has done for her ? If 
there is, it will be hard for her farmers to see it while the money profit stands promi- 
nently before their eyes. There is no such objection. With our UDequaled water influ- 
ences, with our location in the midst of the populous and wealthy Northern States, 
and with profitable markets open to us on all sides, we shall drift more and more into 
fruit production. Our fruit interest has already advanced to considerable proportions. 
Starting from the old Dousman apple-orchard en Mackinaw Island, and the old French 
apple and pear trees on Detroit River, alJ seedlings, we have gone to net results of 
many millions. Within the memory of some of us here our present great interest has 
grown from nothing. We have passed the day of wild speculation in fruit-lands, the 
" belt " proving to be too wide a matter for speculation, as from center to circumfer- 
ence various valuable fruits can be grown profitably. Our constantly increasing and 
cheapening transportation facilities are opening to us a great number of good markets. 
Our best-keeping apples can go to Europe in good condition, and to Louisiana or Texas, 
while the nearer eastern and western markets are ever ready to take the bulk of the 
crop. Our peaches, pears, sweet cherries, and grapes do not have to go far for good 
markets^ and the increasing demand wiU admit of a very great increase of production* 
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* * * Smrtly no Stftta eMt of th« Rockj Moomtftini has inch %n extended sreft 

raited to the prodnction of first-claBs apples, and with onr nearness to non-producing 
regions giving us the beet of markets, and with our adaptation to the production of 
the other staple fruits of the temperate climei we are not behind. We are Burely 
favored beyond the adjoining States. 

A catalogue of " popular and valuable varieties of fruits, compiled 
from the best authorities" — having respect to the climate of Michigan— 
ia given. 

At the Februar J meeting held at Lansing, Mr. Emmons Buell read a 
short essay on fruit-growing. He advises top-graft winter varieties on 
Northern Spy trees two to three years old. He regards the Red Can- 
ada, in tree and fruit, as approaching more nearly all the requisite qual 
ities desired in a winter apple of any on the Michigan list. He says : 

The tree is hardy, a fair grower, and in style of top all that can be desired. In fruit 
it is a good bearer, a good handler, and keeps well; in quality unexcftptionable, while 
its bright red color makes it very attractive, as the high price it brings in market fully 
attests. But if you must add the Baldwin, Wagener, King, &c., do not fail to put 
them on Spy stocks. Give the ground good cultivation in the early part of the sea- 
son, and wash the trees with soft soap about the 1st of June for a number of years. 

As to profits in Michigan, Mr. Buell says : 

An orchard wiU contain about 50 trees to an acre. I think they may be safely esti- 
mated to produce one barrel per tree for a great number of years, or while in good con- 
dition. This would give 50 barrels per acre for each year, and at $2 per barrel would 
be $100 per acre. I think a good orchard, with care, and composed of the best varie- 
ties, will exceedj rather than fall short, of those estimates. 

Mr. William L. Webber, in an essay on "The destiny of Northern 
Michigan," says : 

An erroneous idea is entertained by many concerning the character of the soil on 
which the pine is found. In most cases the pine grows intermixed with hard wood, or 
in clumps surrounded by beech and maple, sometimes found in belts interspersed with 
other timber ; but even where pine is almost the only timber upon the ground, it has 
been found that the soil is capable of producing excellent returns to the agriculturist. 
It is true tbe pine stumps are an incumbrance and somewhat difficult of removal, but 
time and labor will remove them ; and as the soil is capable of producing good crops, 
the time will come when as good returns will be had from land once covered with heavy 
pine as from the average lands covered with hard wood. 

Of the extent of these lands and of the advantages likely to accrue 
to the people of tbe State from the unlimited amount of lumber they 
will yield, Mr. Webber says : 

In considering the future of the agricultural interests of the northern half of this 
peninsula, the fact that a large portion of it is covered with valuable timber is not to 
be lost sight of. Of pine alone there is probably sufficient to make 50,000,000,000 feet 
of lumber. The wealth of the State will be promoted by handling this immense quan- 
tity only so fast as the timber may be required at remunerative rates, and erecting and 
operating such mauufactories as will fit it for the consumer's use before transportation, 
so that Michigan may receive the full benefit of its naiive wealth; and that poUcy 
which ehould cut this timber and force it upon the market faster than demanded, or 
which should send it in a coarse and unfinished condition into other States for the finer 
manipulations, would be an unwise one. Properly treated, the lumbering interest and 
the agricultural interest should go hand in hand and support each other. A home mar- 
ket is always more valuable to the agriculturibt than a foreign one, and the lumbering 
which goes on in the immediate vicinity will not only furnish a market for the surplus 
products of the farmer, but also employment for himself and his teams when their 
services may not be required upon the farm, and at remunerative prices. Growing, as 
the pine does, iii belts and groups intermingled with hard timber, probably two-thirds 
of the space may be reclaimed for agricultural purposes without material injury to the 
pine timber. 

In speaking of the advantages of Michigan as they relate to agri- 
culture, manufactures, and commerce, the writer says that, aside from 
its long lake-coast line and from its navigable rivers, the construction 
of railroads has added largely to its commercial facilities. In 1854 the 
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State had 444 miles of railroad ; in 1864, 898 miles 5 in 1874, 3,253 miles. 
Ten years ago Northern Michigan had not to exceed 15 miles of rail- 
way ; it now has 690 miles. 

During the past decade Michigan has advanced to the front rank of 
frait-producing States. Its soil and climate seem to be specially adapted 
to the greatest production of many of the more valuable varieties, and 
hence every year shows a largely increased interest in the cultivation of 
such fruits as have proved most profitable. lu a paper on the effects of 
Lake Michigan on &uit-culture, Mr. Henry S. Glubb says : 

The spring season finds Lake Michigan a mass of water nearly coTered with floating 
ice. The storms of March and the rains of April having broken np the ice in the rirers, 
large quantities of it finds its way to the lake, where it is driven hither and thither at 
the mercy of the winds and waves. Sometimes there are drifts and gorges of this ice 
on the west side, but more frequently it hugs the east shore, and is so extensive that 
the blue, open water beyond is scarcely distinguishable from a dark cloud on the hori- 
zoui as one stands on the east shore. None but the most daring navigators, with the 
■toutest-built propellers, will venture through this terribly seething mass. Milwaukee 
and Grand Haven are, at present, the only harbors kept open throughout the ice season. 
The shore is usually protected by a pile of ice from 20 to 50 feet in height, thrown up 
during the winter by the action of the waves. 

The effect of this floating ice, and the ice and snow piled on the shgre, is to retard the 
season. The prevailing winds begin from the west, southwest, and northwest ; the 
east shore is kept backward by the cool' breezes, which permeate the fruit-trees and 
prevent that early expansion of the peach-buds, so much deplored on the west side of 
the lake, and which renders the destruction of peach prospects so common every spring 
in the Western and Southern States. Not until summer weather is fairly estabUshed 
and danger of late frosts over, does the water of Lake Michigan become warm so as to 
melt the ice, and the sun dissolve the ice- wall so as to allow the breeze which passes 
over the lake to permit the expansion of the fruit-buds on the peach-trees of the eastern 
ghore. 

As the season advances the water of the lake, which has hitherto been so much cooler 
than the atmosphere received from the south and west, gradually warms under the in- 
fluence of the sun's rays and the land breezes. It is much less changeable in its tem- 
perature than the land breezes. It warms slowly, but when warmed it retains the 
heat proportionately with its depth and voluihe. The effect of this warm condition of 
the lake water is to prevent sudden changes on the loe shore. Eegularly as the tides 
of the ocean, the summer breezes traverse the land and water along the lake shore. In 
the forenoon the breeze is usually toward the lake, and in the afternoon a lake breeze 
comes over the land, modifying the temperature and making the hottest days of July 
and August pleasant and agreeable, healthful alike to animal and vegetable life. This 
is the true system of ventilation, of atmospheric drainage, and, where the sloping hill- 
sides are favorably formed, almost certain is the exemption from summer frosts. 

As summer proceeds with its work of perfecting fruit, the lake has not only a pro- 
tecting but a fertilizing influence. The intense heat of the sun is exerted on a large 
expanse of water, and the atmosphere is laden with the moisture drawn up during the 
day, and in the dryest season dew comes to the aid of exhausted nature, and, wherever 
cultivation of the soil is properly attended to, the cooled earth condenses the moisture 
and absorbs it, producing the best possible condition for growth. In calm, summer 
weather, this condition is probably best secured along the lake-shore, as during strong 
winds the moist air is apt to be carried farther inland before the earth, cooled by culti- 
vation, can condense and absorb the moisture, and immediate proximity to the lake 
during strong summer winds may be no great advantage; but as summer is the period 
of cam and the winds are seldom strong or violent, the moist lake air is an important 
element of fertilization. It is a fact, weU established in my observation of Ottowa 
County, that land within six to ten miles of the lake is less liable to suffer during a 
long period of dry weather than land farther east. 

Mr. Clubb states that the gradual flow of water from the southern 
extremity or head of Lake Michigan to its northern exit at the Straits 
of Mackinac, has the effect of reversing the usual experience in north- 
ern latitudes. Instead of cold and frost setting in earlier in Northern 
than in Southern Michigan, the very opposite is experienced, and sev- 
eral weeks after peach-trees have been denuded of their foliage at Saint 
Joseph and other regions south,, they are in full leaf at Northport, in 
Leelenaw county, and other places around Grand Traverse Bay. The 
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influence of the lake stream seems to be as well marked here as is that 
of the Galf Stream in England and other portions of Northern Europe, 
where the temperate season is prolonged, along the sea-coast, many 
weeks longer than in the same latitude on the western shore of the 
Atlantic, or even in the interior of Europe. 

In an article on plum-culture, Mr. T. T. Lyon gives the following pre- 
ventive against the depredations of the curculio : 

Some three or four years since, Mr. Windoes, of Kamalazoo, accidentally discovered that 
some of hia plum-trees, which had been subjected to the dense smoke of burning coal- 
tar, were not visited by the curculio, while those adjacent, and not so treated, lost their 
crop as usual. Taking the cue from this fact, he for some three years in saccession 
repejited the process, adding a little sulphur to the coal-tar and burning the mixture 
in an iron vessel under the trees. By the offer of the material gratis, a neighbor was also 
induced to make the trial upon his own trees, which resulted also in the saving of his 
crop of plums. Three years of success with this remedy has given Mr. Windoes so 
much confidence in its effectiveness that he has during the past year made it public, 
and quite a number of persons made trial of it upon their last summer's crop of plums ; 
but we regret to say, as far as we have yet learned, with but indifferent success. As 
there can be no doubt of the actual and repeated success of Mr. Windoes, we can only 
account for these failures upon the supposition that a different quality of coal-tar wai 
used, or, otherwise, that there may have been a lack of thoroughness in the application 
of the remedy. 

As to the profitableness of plum-culture, Mr. Lyon states that a plan- 
tation of considerable extent will fully warrant the making of thorough 
arrangements for the care and management of the same, as well as the 
providing of all requisite facilities for the warfare upon the curculio in 
the most efficient manner ; while in such cases the actual expenditure 
for these purposes will be found to be very small when compared with 
the value of even a very moderate crop. With a plantation of one hun- 
dred trees in bearing, two men would apply the jarring process (or that 
and the Ransom trap jointly) to the whole in about one and a half hours ; 
and if this were required to be repeated three times a day, the whole 
would require but the equivalent of one man's time. This might be 
required for a period of six weeks at most, although during very windy 
or rainy weather no application would be needed. The cost of apparatus 
with which to prosecute the warfare against the curculio need not exceed 
$10 or $12, to which must be added the hire of a trusty man or boy for 
the above time. ■ These two items will constitute nearly or quite the en- 
tire cost of management for the season in excess of that required for a 
similar orchard of apples. As to the relative values of the products of 
each when grown, we leave to those interested to estimate for them- 
selves, only remarking that, so far as we have been conversant with the 
results in such cases, those derived from the culture of the plum, even 
with curculio warfare against them, have been highly satisfactory. 

In planting an orchard of plum-trees, Mr. Lyon says that 16^ feet in 
the rows each way is a very good average distance, although in exten- 
sive plantations it may be found desirable, for the convenience of 
gathering the fruit and to facilitate the reaching of all parts of the 
plantation with a team and conveyance, especially while the trees are 
laden with fruit, to leave after every fourth or sixth row an increased 
width of perhaps 20 or 25 feet, as well as one or more such wider spaces 
in the transverse (Mrectiou, The distance of the trees apart, however, 
should be determined with more or less reference to the habits of growth 
Qf the varieties to be planted. 

Mr. Lyon also contributes a paper on new varieties of fruits, in which 
the leading characteristics of the following-named varieties are given : 
Apples: Shiawasse Beauty, Mann, Grattan, and Somerset. Siberian 
Crabs : Brier's Sweet, Byer's Beauty, Marengo, Lady Elgin, and Sylvan 



406 REPORT OF THE COMMISSIONER OF AGRICULTURE, 



Sweet. Cherries: Lieb. Grapes: lona, Croton, Eumelan, Isabella, 
Martha, Walter, Kalamazoo, Senasqua, WordcD, Champion, and Tol« 
man's Seedling, Rogers Hybrids, Arnold Hybrids, Wylie Hybrids, 
Eicketts Hybrids, Campbell's Seedlings, Lady, and Ithaca. Peaches : 
Foster, Mountain Eose, Atlanta, Eichmond, Sol way. South wick's Late, 
Eiver's Peaches, (twenty varieties,) and Amsden's June. Pears : Dana's 
Honey, Clapp's Favorite, Edmonds, Mount Vernon, and Souvenir du 
Congress. Plums: Miner, Wild Goose, Weaver, and Jodoigne Green 
Gage. Strawberries : America, Black Defiance, Boudinot, Boyden's No. 
30, (Seth Boyden,) Charles Downing, Colonel Cheeney , Cowing's Seedling, 
Cumberland Triumph, Dr. Warder, Early Queen, French, Golden Defi- 
ance, Golden Perpetual, Golden Queen, Keech's 2,200, Kentucky, Kis- 
sena,Kohocken, Kramer, Late Prolific, Lennig's White, Matilda, Monarch 
of the West, New Jersey Scarlet, Eomeyn's Seedling, Springdale. Of 
these, Cowing's Seedling is spoken of as bearing the largest berry in cul- 
tivation ; the vine is vigorous and hardy, and the fruit of fine flavor and 
great promise. 

Mr. Frank A. Gulley contributes a brief article on the treatment and 
value of manure. Holding that success and profits depend upon the 
amount produced per acre above the cost price, he has been experiment- 
ing for years in the endeavor to bring his lands up to the highest practi- 
cable point of fertility. He states that fifteen years ago the livery-stable 
men of Detroit were glad to give away their manure, and frequently had 
to hire it removed. It now brings from 50 cents to $1.50 per wagon -load. 
Its rapid increase in value has caused Mr. Gulley to economize, as far 
as practicable, by manufacturing his own fertilizers, and in this he has 
succeeded by the rearing of pigs and the feeding x)f cattle on his own 
place. Previous to the past year he bought nearly all his own feed. He 
is now renting land for the purpose of raising feed, for which he pays an 
annual rental of from $3 to $6 per acre. He says : 

If we can make our sales of pork and pigs and the amount received for the cattle, 
after deducting their cost, equal the value of feed coosumed, letting the manure bal- 
ance the work, we consider it a good investment. But we find we can do better than 
this by keeping the small-boned, fine-bred pigs. With judicious and heavy feeding, 
taking the value of the manure into consideration, we think we can compete with the 
western farmers in raising pork. Our pigs during the past year have returned $1,000 
over the value of feed consumed on pigs sold for pork and feeding, while at the same 
time we are establishing a herd of thoroughbred pigs. But we expect a greater profit 
on the increased produciion of crops caused by the use of this manure. 

We make a practice of buying tbin steers in the fall, either two, three, or four years 
old, which cost us from $20 to foO each. These are ted until in good condition, and 
then sold at from 50 to 100 per cent, advance. Tfaere are a class of farmers who raise 
cattle till they are two, three, or four years old, merely giving them feed enough to 
keep them alive and make them grow, and this class of farmers is found all over the 
State. We can buy these cattle, feed them heavily three or fuur months, and get nearly 
as much for feeding them that length of time as the man who raised them did for 
keeping them two or three years. But it is nofc done by a slipshod way of feeding. 
Our cattle are kept in warm stables and fed regularly on cut hay, straw, and stalks, 
mixed with pulped roots, and all the steamed corn-meal and mill-feed they will bear. 

Mr. Gulley says there is probably no way in which manure can be 
made with less trouble, experience, and expense than in feeding cattle 
during the winter. It is a practice which could be adopted with suc- 
cess by gardeners in any vicinity where manure is scarce and feed can 
be bought at a reasonable price. It does not require a very great 
expenditure tor buildings and machinery. An old barn or shed can be 
fitted up with gates and mangers at an expense of $1 or $2 per head, 
with stanchions ; or, where cattle are tied with ropes, the expense would 
be less, but the extra amount of work will more than balance the cost 
of gates. He fitted up a shed-floor for 25 head with gates and mangers, 
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at an expense of 75 cents per head for lumber and nails, and it was all 
made portable, so that it could be taken down and packed up during 
the summer. Some of his experiments, showing the profits of judicious 
manuring, are given as follows : 

On a piece of land put in our hands to work last spring was a field of 21 acres, which 
the owners wished to have sowed to oats and seeded to clover. The field had been 
cropped several years without manure. The soil was of an average fertility all over 
the field. A crop of corn planted on it the previous year had made about an equal 
growth in all parts, and all so poor that ic was considered not worth husking, and was 
fed in the stalk. On rhe farm was a pile of manure one year old, left from a cow-stable, 
which w© were directed to put on this field. The pile would have made about 20 or 25 such 
loads as we buy for a dollar per load. I estimated it to be worth $35. After the ground 
had been plowed we spread this manure as evenly as possible over 12 acres on one side of 
the field, at an expense of $15 for handling the manure. The 12 acres manured yielded 
543 bushels, or 49 bushels to the acre ; the 9 acres un manured yielded 180 bushels, or 
20 bushels to the acre. The manure increased the crop 29 bushels to the .acre, or 303 
bushels on the farm, worth 50 cents per bushel, or $151.50. The cost of preparing 
ground, seed, sowing, and reaping was the same per acre on the whole field. The cost 
of binding, drawing, and thrashing was more on the manured portion, but as the straw 
was twice as heavy we will let that balance the extra work. The manure and drawing 
cost $60 ; therefore, $50 expended in manure made an increase in the crop of $151.50, or 
a profit of $101.50 in one season. Id addition to this, the clover made a good catch on 
the maunred land, while on the rest it hardly grew at all. 

As to the beneficial effects of marsh-muck, he says : 

There is something about marsh-muck that seems to have a remarkable effect on old 
land, especially on light soil, and particularly on garden-land that has been heavily 
cropped and manured for several years. It seems to have somewhat the same effect 
that is caused by plowing under green crops. I have known good crops of oniony 
raised on sandy soil for two years by a heavy application of muck and a light sprink- 
ling of leached ashes. On old onion-beds the tendency of onions is to ripen too early, 
or before they get their growth, thereby decreasing the crop. By using muck and a 
variety of other manures, we can raise good crops on the same land for years in succes- 
sion. They will do better to change the crop, but as it is expensive fitting ground in 
proper shape for onions, and as it is the most certain and profitable crop that we raise, 
we find it does not pay to change often. We have raised onions on the same ground 
for seven years in succession, never having a profit of less than $175 to the acre. 

Mr. A. S. Dyckman, in an essay on pruning peach-trees, strongly 
urges a judicious thinning out of the limbs and shorteuing in of the heads 
of the trees once a year. One of the effects of this thinning process is 
to induce a stocky growth of wood. This thinning is done, not by short- 
ening the young limbs, but by cutting them out entire to their junction 
with the parent limb, leaving each remaining shoot in the perfection of 
its natural growth. Another effect is to distribute fruit-bearing wood 
through the interior of the tree-top, where the burden can be borne with 
less liability to break the main limbs than where the fruit is borne mostly 
on the extremities, as in case of a thick head, which will inevitably 
smother out the interior shoots. Another effect is not only to reduce 
the number of fruit-buds, but to materially increase their distances 
apart, thus performing an important part of annual fruit-thinning. Still 
another effect is to admit air and sunlight through the top, preventing 
mildew and rot, and imparting rich qualities and high color to the fruit. 
Where each individual shoot has its equal share of air, light, and warmth, 
it also promotes the general health and vigor of the tree, and makes the 
fruit more uniform in size, color, and quality. 

Mr. D. B. Waters, in an essay on the same subject, quotes the follow- 
ing statement of Mr. C. Engle : 

I commenced the shortening-in system of pruning the peach when the trees were six 
years old, and by trying a few trees the first season. The result was so very satisfac- 
tory, the tiees so pruned yielding nearly as much in quantity and the fruit of double 
and sometimes treble the size, that I went over nearly the whole orchard the following 
Beason. A few trees have been left without pnming until the present, for the sake of 



408 REPORT OF THE COMMISSIONER OP AGRICULTURE. 



experiment, although, after two years' experience, there was no doubt in my mind 
about its beneficial effects. The benefits accruing are treble : first, an increased mar- 
ket value of the fruit ; second, a more handsome, vigorous, and healtiiy tree ; and, 
third, a great saving of labor and time in thinning the friiit. We all know what an 
unsightly object an old peach-tree becomes when left to itself. A few long, lean, skele- 
ton branches, with nearly all the foliage and fruit at the extreme ends, will correctly 
describe them. All this can be remedied, and handsome, round, compact heads, well 
flailed with foliage and fruit throughout secured, by the simple process of shortening-in. 
I usually choose mild weather in the late faM or winter in which to perform the work. 
Early spring is just as good a time, only our duties are more pressing then, and if put 
off until that time is very apt to be neglected. Occasionally I have found it of great 
advantage to cut back some of the longer branches to where they are an inch to an 
inch and one-half in diameter, but nsmilly it is only necessary to shorten the new 
growth from one-half to two- thirds — shortening the longer growths the most. My trees 
Bo treated exhibit all the beauty and vigor of lorni and growth at twelve years of a^e 
usually seen in trees of foar and five years. When tho season for thinning the finiit 
arrives, I find it takes only about one-thir.d the time to do it. This of itself would pay 
if there wei*e no other benefits, as at that time we are driven with all kinds of work, 
and are apt to neglect, or, at best, slight, this very necessary labor. For I hold that no 
man who raises peacjies for market can afford to let his trees mature a great mass of 
small, inferior fruit, which will bring next to nothing, when, by judicious thinning, he 
can get the highest market-price. On my younger orchards I have commenced cutting 
back at four years from setting, but shortening only the leading shoots the first season. 

This report contains many additional papers and discussions of inter- 
est and value. 

MISSOURI. 

The eleventh annual report of the Missouri State Board of Agricult- 
ure, for the year 1875, is one of more than average interest. In addi- 
tion to the business transactions of the Board at its annual meeting, the 
volume contains many practical papers and interesting discussions on 
various important bra.nches of agriculture. It also contains the proceed- 
ings of the sixteenth and seventeenth annual meetings of the State 
Horticultural Society, and an exceedingly valuable illustrated report 
by Prof. 0. Y. Eiley, State entomologist. Additional papers, detailing 
the results of further investigations into the habits of the western locust, 
and of the history and habits of the grape phylloxera^ are contained in 
Professor Eiley's report. His thorough investigations into the habits of 
the last-named insect add much to the value of this report. 

The State Board convened on the 1st day of December and continued 
in session four days. In his opening address, President Luman A. Brown 
brieflj' alluded to the devastation committed by the grasshoppers in the 
early part of the season on the growing crops of the northern counties 
of the State. He also alluded to the great prevalence of hog-cholera in 
various sections of the State during the past season, and urged upon the 
Board the importance of devoting a portion of its time to a consideration 
and discussion of this subject. At the afternoon session of the board 
the subject came up for consideration and was discussed at some length. 
Mr, Colman said the disease resembled a low fever of typhoidal char- 
acteristics, and he thought it was in some degree contagious. Hogs 
attacked by it die very suddenly, and it takes, but a short time to carry 
off an entire herd. Mr. Monteith said that in the higher portions of the 
State, among the Ozark hills, where there is an abundance of clear run- 
ning water, the hog-cholera, so called, is scarcely known. He regards 
the disease as a kind of low typhoid fever, and attributes its prevalence 
largely to the absence of pure water. Speaking of preventives of the 
disease, he stated that he had once cured a bad case of fistula by an 
application of dry earth, after trying a great many other remedies, and 
he believed there were many properties in earth which, if properly ap- 
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plied, would cure many diseases. As to the good effects of new earth, 
he said : 

Where bogs trample constantly over earth, the fresh soil disappears. We find in 
poultry-breeding that where we keep largo numbers of fowls together, we must keep 
the ground stirred to bring up fresh earth. In the poultry-house there should be no 
less than six inches of dry earth, which should be raked over three times a week, and 
removed once in six months, and then you can keep fifty fowls together without danger. 
I have kept dry earth in barrels by my pig-pens, spreading it frequently. It is a good 
absorbent, and keeps my pigs in excellent health. 

Dr. Claggett stated that in several cases where hogs had died with so- 
called hog'Cholera, post-mortem examinations had revealed diseased 
lungs. In such cases the disease was not hog-cholera. He then alluded 
to the absorptive powers of different soils, and agreed with Mr. Monteith 
as to the beneficial effects of di^ earth when applied to wounds and 
sores. 

Mr. T. A. Charles thought a great many hogs got sick without having 
hog-cholera, and he regarded it as much a mistake to say that every 
sick hog had the hog-cholera as that every sick cow had the hollow-horn. 
He had lost fifty-seven hogs by some disease, and had but three left, and 
two of the three had been sick. He thought the disease was the quinsy, 
or winter fever.' 

Mr. L. A. Brown said his farm had been visited by this disease, which 
had caused him to lose seventy hogs. He believed the disease to be 
contagious. His hogs had been kept in a clover pasture of two hundred 
acres, with good running water. His neighbors' hogs had been turned 
into the road, with no water to drink; they took the disease, ran along 
the fence where his hogs were coiu&nedy and imparted to them the dis- 
ease of which they died. 

A resolution providing for the appointment of a committee to investi- 
gate the subject was adopted by the board. 

Mr. O. W. Murtfelt read a paper urging the establishment of experi- 
mental agricultural stations, which eventually resulted in a protracted 
discjiission on the subject of the duties and responsibilities of the State 
Agricultural College. On the last day of the session a resolution was 
adopted calling the attention of the farmers of the State to the impor- 
tance of forest-tree culture and to the law passed by the legislature to 
encourage the planting and cultivation of timber-trees. 

Horticultural, — The sixteenth annual meeting of the Missouri State 
Horticultural Society was held at Saint Louis, on the 12th, 13th, 14th, 
and 15th days of January, 1875. The meeting was well attended, and 
the proceedings marked with much interest to the fruit-growers of the 
State. 

President Henry T. Mudd, in his opening address, gave a brief 
history of the organization and progress of the society. From this 
address the following facts are gleaned : A small number of Missouri 
fruit-growers met at Jefferson City on the 6th day of January, 1859, and 
organized the present society. Prof. George C. Swallow presided, 
and Mr. F. E. Elliott, (shortly after elected secretary of the American 
Pomological Society,) acted as secretary. A constitution was framed 
and adopted, and Mr. N. J. Colman was elected as the first president 
of the association. A vice-president for each of the then seven con- 
gressional districts was designated, and Mr. F. E. Elliott and George 
Husman were respectively elected as recording and corresponding sec- 
retaries. The first exhibition of the society was held on the 27th day of 
September, 1859, at which a fine display of grapes and some native 
wine Vas mad.e. The first annual meeting of the association was held 
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in coDjunction with this exhibition. Mr. William Minor was elected 
recording secretary in place of Mr. Elliott, who had removed from the 
State. 

The second annual meeting was held at Saint Louis, on the 8th day of 
January, L861. Many varieties of fruits, wines, &c., were exhibited at 
this meeting, and such exhibitions have since annually occurred. Dr. 
C. W. Spalding was elected president at this meeting for the ensuing 
year. The third annual meeting was held in the same city, on the 14th 
day of January, 1862, as were also the fourth and fifth annual meetings 
of the two succeeding years. No material changes were made in the 
officers of the society at these meetings. Since the year 18(54 the asso- 
ciation has more than doubled in numerical strength, and now numbers 
among its members a majority of the leading fruit-growers of the State. 
The later history of the society is not given. 

During the aftei^noon session of the society a debate occurred on the 
subject of peach culture and the varieties best adapted to the climate 
and soil of Missouri, at the conclusion of which the following-named 
sorts were adopted and recommended for general cultivation : Troth^s 
Early, Yellow Rareripe, Stump the World, Old Mixon Free, and Salway. 

Mr. Foster read a brief paper on the subject of pear culture. He 
stated it as a fact that of the half million pear-trees sold and planted 
annually in Illinois and Missouri, scarcely one in a thousand survives 
the tenth year. This, he thinks, is owing to errors committed in the 
early stages of pear culture. He advises great care in the selection of 
seeds; for, if collected from fruit of diseased trees, they are certain to 
carry the germs of disease with them. Sound and perfectly healthy 
seeds can be procured only from trees three or tour hundred years old. 
Trees from such seeds will invariably prove healthy. In Saint Louis 
county there are trees over two hundred years old which are still sound 
and healthy. They are over 70 feet in height, and bear prolincally. 

First-class seedling stock, properly cultivated, will cost 50 cents 
per tree in the nursery. Bad stock causes more trouble and disap- 

E ointment in pear culture than all other causes combined. The trees 
ave the foundation of disease in them from the beginning — a disease 
ftnitful of blight and mildew. The blight commences in the leaf and 
descends through the branches to the body of the tree, and thence 
rapidly to the roots, when the tree dies. The writer said there were 
three conditions essential to the health of the tree, viz., sound, good 
stocks, from healthy seeds of long-lived trees, proper working, and an 
ample supply of food essential to the growth of the tree. Lime, ashes, 
cinders, and bones all contain elements of value to the growth and 
longevity of the tree. Trees should be well grown in the nursery before 
planting out, and the soil well drained. 

In the course of some remarks on the same subject, Mr. Malinckrodt 
said : 

I was raised od the banks of the Rhine, where pear-trees grow like oaks. There are 
two principal causes why culture in general and pear culture in particular is more diffi- 
cult in this country than in Europe. Oue is the great prevalence of insects here, the 
other the uncertainty and severity of the climate. Still another is found in the soil; 
it is too new, too recently reclaimed. Two years ago a piece of land near me was in 
timber ; now it is in fruit-trees, largely in pears. In Europe they have small planta- 
tions, and give much more care in cultivation. From the Black Sea to Naples the pear- 
tree grows like an oak, and 40 to 50 bushels per tree is quite a common product. In 
Europe they take a long time to do everything, and try to do it weU. They very fre- 
quently plant the seed where they want the tree to stand. This gives a vigorous, 
hardy tree that is able to resist the attacks of inseotB and other troables, and bea; 
heavy crops of £rait for sevenLl generational 
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Mr. John B. Brooks presented a paper on the subject of the cultiva- 
tion of small fruits, in the course of which he gives the following direc- 
tions for the prevention of depredations by the curculio on the plum 
crop : 

In the cnltivation of plums, of which I have an orchard of about thirty trees of eight 
different kinds, I experienced disappointment every year from the ravages of the cur- 
culio, although the trees were loaded with plums. I did not get a ripe plum until 
three years previous to last summer, but since then I have had an abundance every 
year. The remedy is salt scattered under the trees as far as the limbs extend. I wcat- 
ter the salt about the time the bloom is falling, and the plums are about the size of 
peas; for the curculio begins his work as soon as he can find a plum large enough to 
bite. I also throw salt up among the branches, as a little will lodge there. I think 
one taste of salt is enough for the most ravenous of these pests. About half a bushel is 
enough for twenty trees. 

In the course of his annual report, Prof. 0. Y. Eiley states that the 
grape phylloxera has made its appearance in California and some of the 
Southern States, where if is already doing considerable damage. In 
the first-named State, in the neighborhood of Sonoma, many vineyards 
have been seriously affected. Hundreds of vines have been taken up 
the roots of which were found crowded with lice. In North and South 
Carolina, Georgia, and one or two other Southern States, where they 
are known to exist, they have not as yet seriously affected the vines. 

NEW HAMPSHIBE. 

The third annual report of the State Board for 1873 constitutes a 
volume of over 600 pages. Its general excellence is prefaced with a 
prime defect, the lack of a table of contents, for which an index is by 
no means a proper substitute ; both are needed. Besides a report of 
transactions at the annual meeting, and at nearly thirty meetings held 
in different sections of the State, in order to bring the influence of the 
Board within reach of all farmers, the volume contains essays, addresses, 
and discussions on a great variety of subjects pertaining to agricultural 
industries and rural life. Among the topics are : food, physiology, and 
force ; sheep, wool, and mutton ; manures and fertilizers, with the report 
of commission to test special fertilizers; the farmer's position, and 
how to improve it; farm-labor; agricultural knowledge; good farmers: 
pay or no pay ; the better culture ; swine-breeding ; grass-culture and 
manures; culture of fruit; of the apple; of the potato; and of soil 
and miod. Condensed reports of co operating organizations are also 
given, including the New England Agricultural Society, the Milk-Pro- 
ducers' Association, the State Agricultural and Mechanical Association, 
and the State Poultry Society. An interesting report of the semi- 
centennial of the Merrimack County Agricultural Society includes a 
historical address by Joseph B. Walker, and a poem by George Kent, 
who was one of the founders. 

In his annual review, the secretary, J. O. Adams, states that the 
record of the year has been one of " unusual freedom from disease for 
both man and beast, a moderate loss of property by storm and tempest, 
and an average harvest of the ordinary prodiicts of the soil." The 
winter was one of frequent storms and excessive cold, snow falling to an 
unprecedented depth, and remaining on the earth until many days later 
than in recent years. In some portions of the State there were eighteen 
weeks of uninterrupted sleighing. The season was therefore much later 
than usual, not less than ten days on an average throughout the State. 
Notwithstanding the severe weather and the lateness of the season, how- 
ever, the crops were regarded as a full average. The secretary thinks that 
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local returns warranted the following estimates: Grass, 20 per cent, 
better tlian in the year 1872, and 10 per cent, better than an average of 
four or five years ; and the hay made was regarded as 10 per cent, bet- 
ter in quality than ordinary harvests." Wheat was scarcely an average, 
but the oat crop was reported 10 per cent, better than usual. Corn was 
an average; rye not extra. The other crops in the list of grains and 
pulse were only fair ; while potatoes, except early varieties, generally 
advanced 25 per cent, in amount and 50 per cent, in quality. All root 
crops were extra. In dairy products, while the quantity of butter and 
cheese was less, the amount of milk sold was much greater than aver- 
age. The amount of beef and mutton fattened did not exceed the aver- 
age, and pork fell considerably short. Prices of farm products were 
fair. The secretary closes his review as follows : 

There are certain old practices that farmers are gradually abandoning, the most im- 
portant of which seems to be that of plowing and hoeing more than can be well 
manured or well tilled. New Hampshire farmers are growing more grass and roots 
and less corn. They can find a greater profit in raising stock or selling hay than in 
growing wheat, barley, oats, or Indian com. They are also beginning to adapt their 
culture to the demands of the market, and are growing more and better fruit, and pro- 
ducing vegetables for the towns and villages or to feed out to stock. 

Farmers are reading and thinking more. They find wisdom in books and in farmers' 
clubs and agricultural organizations more valuable than that which they inherited 
from their Others. They manifest a greater desire to dress the soil, and are more 
economical of fertilizing material, and are learning to save much that has been accus- 
tomed to run to waste. This desire has led them to invest largely in superphosphates 
and other commercial fertilizers, and to apply them with so little care that now they 
declare they are losing confidence in them, and reject many articles that are of real 
value. 

The meetings held by the Board in various sections of the State were 
generally well attended by the farmers of the vicinity, many of whom 
participated in the discussion of subjects presented. Papers of more 
than ordinary interest were read. 

At the meeting at Lancaster, the subject of breeding and rearing 
neat-stock being under consideration, Mr. Buffum said : 

Everybody concedes the hay crop to be important ; and surely, to all thinking men 
the stock which consumes the hay and converts it into a fertilizing material — without 
which there can be no considerable vegetable or grain product — cannot be less so. You 
may, indeed, have good pastures and fine grass-lands, and yet bo exceedingly deficient 
in valuable stock. To illustrate : By the census returns it appears that the cattle in 
Coos county are rated at $28 the head, while in Cheshire county the valuation is $50 
per head. The average through the State is about $35. Hence, it wiU be seen, you are 
considerably below the average, and do not add your fair proportion to the aggregate 
valuation of the commonwealth. The total valuation of stock within the limits of the 
State is put at about $7,000,000. Npw, with proper care in the selection of breeds, 
and the best methods of rearing and feeding, the people of this county can add at least 
a million dollars to their valuation in the course of two or three years. You will also 
increase the amount of hay and grain produced upon your farms, and, by your largely 
increased manurial products, not only keep up the fertility of your fields to the present 
standard, but render them still more productive. The more manure, and the better its 
quality, the greater the amount of hay, grain, corn, and other crops to the acre. With 
the right machine (and in this regard cattle may well be called machines) for convert- 
ing farm products into nutritious plant-food, you can make your own manures far 
cheaper than you can buy commercial fertilizers of the manufacturers, who are not 
always reliable men. Indeed, every ton of hay you raise wiU bring you a higher 
price if consumed upon the farm than if sold for money and laid out in superphosphates 
or other manures. 

Continuing, Mr. Buffum zealously advocated the rearing of only pure- 
blood stock. His experience and observation had both confirmed him 
in the opinion that crossing of breeds for any considerable length of time 
will not pay. Such practice must eventually result in loss of symmetry, 



DIGEST OF STATE REPORTS. 



413 



size, form, color, and quality. The system of breeding in and in he re- 
garded as unreliable. 

Mr. Lucas, a farmer of Lancaster, gave his experience in farming. He 
had raised this year from his orchard $115 worth of apples, and had 
made 17 barrels of cider, which sold at $6 per barrel. On 2| acres of 
land he had grown 1,000 bushels of potatoes. From 4 bushels of sowing, 
on 2 acres, he had gathered 65 bushels of wheat. 

In an article on fruit-culture, Mr. A. Leavens names the following as 
choice varieties suitable for the climate of New Hampshire : Apples. — 
Early: William's Favorite, Foundling, and Duchesse of Oldenburg. 
Fall and winter : Hubbardston Konesuch, Grimes's Golden Pippin, 
Fameuse, Baldwin, and Eed Canada, or Old Massachusetts Nonesuch. 
Pears. — Olapp's Favorite, Bartlett, Louise Bonne de Jersey, Flemish 
Beauty, Buffum, Beurre Bose, Beurre d'Anjou, and Duchesse d'Angou- 
leme. Grapes. — Eumelan, Creveling, Concord, lona, Worden's Seed- 
ling, and Allen's Hybrid. 

The writer says that according to the census report of 1870 the fruit 
crop of this State, estimated at $743,500, exceeds in value each of the 
other crops, except com, oats, and potatoes. He says : 

This estimate is only for apples and pears, and did not include other sorts of fruits, 
which no doubt would have increased the amount to near a million of dollars. * » * 
A good orchard is a permanent improvement to a farm, adding just so much to its real 
value, and, if well cared for, will always yield an annual income. Let us go back to the 
nursery. Suppose 1,000 apple-trees, and say 500 pear, are started in the nursery rows. 
In 5 years, if cared for properly, the apple-trees would be worth at least $300, and the 
pear-trees as much more ; in 10 years these trees would be worth at least $3,000 ; in 15 
years at least $5,000. The cost of raising that number of trees, reckoning the highest 
price paid for labor, ought not to exceed $400. 

As to the best location for apple-orchards in iN'ew Hampshire, Mr. 
Leavens says : 

In this latitude it is generally conceded that an orchard will do the best on a south- 
eastern exposure. If practicable, it should be placed under the shelter of a belt oi 
wood, to protect it from the strong northwest winds. The apple can be grown in any 
soil, except dry sand or land excessively wet. It will firuit best in a deep, rich, sandy 
loam, but can be grown successfuUy on cheap hill-side lands or in rocky pastures — land 
which may be nearly useless for other purposes. This is a point worthy of special 
attention, for with proper care such land can be made profitable and the best parts of 
a farm saved for other crops if desired. Any soil that will retain suflScient moisture 
to maintain continued growth through the heat of summer will answer for the apple. 
A great deal is being said and written on the importance of subsoiling and under- 
draining fruit- lands, both of them very useful practices, no doubt ; but the fact is, 
not one fruit-grower in a thousand will undertake it. If they attempt fruit-culture at 
all, they will use such lands as they have prepared as best they can without an extraor- 
dinary expense. Now, sloping land usually has sufficient natural drainage for the 
site of an orchard, and in most instances such land will produce less wood and more 
fruit than deeper and richer soil. A clay soil can be greatly improved by subsoil plow- 
ing, and it should be done at least a year before planting the trees, if possible. For 
the pear it is usuaUy conceded that the soil cannot well be too rich or too mellow, or 
too well prepared, for the best success. Still, for want of a better, the pear and the 
apple both can be raised on poorish sandy lands, but with an added amount of labor 
in mulching around the trees, top-dressing the land, and thorough cultivation. With 
so much thin soil as we have in this State, we must often make the best use of what 
we have. 

In an article on sheep, wool, and mutton, by Mr. J. W. Lang, alsike 
clover is highly recommendpd as a pasture or forage plant : First, be- 
cause it is not liable to be winter-killed ; second, it stands severe 
droughts well ; third, it makes a superior hay ; fourth, it will grow on 
both dry and wet land j fifth, the stalks and leaves keep green when 
seeds . are ripe 5 sixth, it is richer in the constituents of honey, conse- 
quently makes better bee-pasturage than common clover. 
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Mr. Nofth W. Hardy, in a paper on potato-onltnre, itates that he htm 

been in the habit of experimenting with many different varieties, with 
the view of discovering those best adapted to the soil and climate of New 
Hampshire, Last year he planted 27 different varieties. He thinks 
that the earlier the variety the quicker the potato loses its good eat- 
ing qualities, or, in other words, the longer it is maturing the longer it 
will remain good for the table. The late varieties are not so liable as 
the early ones to be cut off by drought. Varieties will not mix when 
planted together. He gives the following with respect to the connec- 
tion between seed and product : 

For the past twenty years my practice has been to plant the largest of the small ones 
cutting two eyes on a piece and patting three pieces in a hill ; and, as every eye will 
not come, I intend to have three or four stalks to a hill. If you get twelve or fifteen 
stalks to a hiU, you will surely have small potatoes, for there is just as much impro- 
priety in oyerseeding potatoes as com. If seeded Light, the vines wUl grow strong and 
erect, admit the sun and air to the ground, thus tending to prevent disease and blight. 
When overseeded, the viues grow slender, are liable to break down, retain the moist- 
ure of the ground, mildew, and prematurely deca^. I believe the only advantage de- 
rived from planting large potatoes is the extra amount of starch secreted, and that, on 
the other hand, is more than made up by- the gain in seed and the slight cost of the 
small ones. In other words, if you plant a potato the size of a marble, that produces 
but one sprout ; and cut a piece of the same size from one weighing two pounds, what 
advantage has one over the other t None. As an experiment I once planted in my 
garden a potato the size of a pea. It produced one sprout, with a vine three-fourth, 
of an inch through, and several potatoes, one weighing a pound. 

Mr. Hardy reports that he has been successful in planting potatoes 
with a plow, and describes the process as follows : 

First, spread your manure broadcast on the grass or sward land ; a piece a little 
sloping is preferable. Begin by turning a straight furrow up the hill on the lower side 
of the ^eld ; let the team pass back without plowing, and turn another furrow 40 
inches from and parallel with the first. If the plow turns a 10-inch slice— the most 
convenient size for the purpose — there will be left a strip of grass 20 inches wide be- 
tween the two furrows. On this plat of grass, along the edges of the overturned sod, 
the potatoes should now be dropped, one or more sets in a place. Let the team pass 
back now, one of the team in the first furrow, the other one on the strip of grass between 
the furrows, and turn the upper half of this strip of grass upon the other part, leaving 
two furrows lying close together, inverted, covering an equal space of unplowed sod. 
The plow would naturally turn back the first furrow, bat you must bear hard on the 
handles, and allow long traces or chains. Care should also be taken to plow a good 
deep furrow on the upper side, that enough soil is raised to cover the potatoes, and if 
the lower furrow-slice should break or fall back, it must be replaced by hand before 
the upper furrow is turned. Forty inches from the second the third furrow is turned, 
and the second row of potatoes dropped and covered like the first, and so on till the 
piece is finished. Then take a broad hoe, level the top of the ridges, filling the crevices, 
and leaving the rows smooth, like a bed. If necessary, some earth can be drawn from 
tlie furrow-bottoms. Thus the seed-potatoes are lying on a level with the top of the 
ground, as they should, planted the usual way. A light sward is preferable to a heavy 
one, as the latter would be liable to lie too heavy on th** potatoes. The advantages 
derived from planting in this way are, first, a great saving of labor, as they need no 
hoeing; second, you can plant either late or early in the season, for the grass is readily 
killed, the inverted sod retaining the moisture in a dry time ; third, you can haul the 
manure on at your leisure, using the long manure, or the highly fermented, like horse 
or sheep, as it will not lie in bodies sufficiently large to heat ; fourth, all the vegetable 
matter is turned in and decays, becoming accessible to the roots ; fifth, you get a better 
quality of potatoes, as they grow smooth and handsome between the grass, cracking 
the sod, leaving it quite open and porous; sixth, your ground is thus well prepared 
for future use with as little labor as would have been required in breaking it up. 

omo. 

The twenty-eighth annual report of the State Board, for 1873, consti- 
tutes a volume of over 600 pages. Its table of contents, if it had one, 
(and it ought to have,) would, at first glance, by its attractive variety, 
encourage the agricultural reader to go forward, and guide him to points 
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of special interest. Snoh a table would refer him to reports of the 

transactions of the board, of the State agricultural convention, of the 
State fair, of the commissiouers of fisheries, of the Ohio and the West- 
ern Reserve Dairymen's Associations, of cheese-factories, of agricultural 
experiments by the Georgia State Agricultural College, and condensed 
reports from the county agricultural societies. It would also refer to a 
history of the settlement, resources, and products of Holmes county; 
the organization and achievements of Ross County Horticultural Society; 
addresses by Professor Johnson, of the Sheffield Scientific School, on 
"The guiding idea in the use of fertilizers," and by J. R. Dodge, on 

European breeds of sheep;" statistics of acreage and production in 
Ohio agTiculture; and essays on parasitic diseases of sheep; the wild 
cattle of Scotland ; milk and its typical relations ; rise and progress of 
Devons; market-gardening; importance of humus, (with analyses of 
the Nile deposits;) function of potash in vegetation; the farmer as a 
citizen; milk-sickness; caponizinej; Kentucky blue-grass; cranberry- 
culture; preservation of forests; pointsin judging of livestock; plans 
and specifications for a farm-house; and a new seedling grape. 

This report for 1873 includes the transactions of the twenty-ninth an- 
nual agricultural convention, held in Columbus, January 7, 1874. Rep- 
resentatives were in attendance from seventy-two counties. The dis- 
cussions were of more interest than usual. In his opening address the 
president of the board, L. G. Delano, alluded to the financial crisis then 
passing over the country, and congratulated the farmers of the State on 
being well prepared to go through it, and their good prospect for pay- 
ing prices. 

Reports from county societies, farmers' clubsj patrons of husbandry, 
live-stock conventions, &c., showed that marked and renewed interest 
was being taken in agriculture. The reports from county societies rep- 
resent them in a healthy and, in most cases, flourishing condition ; the 
fairs of this year being fully up to the standard of previous years In 
point of attendance, stock, articles, &c. County and State fairs seem 
to be iully appreciated by the people, not only as a place for the exhibi- 
tion of their products and handiwork, but as places for recreation. 

The State fair at Mansfield, in September, 1873, was satisfactory in 
every respect. The arrangements were unexceptionable, the weather 
fine, and the attendance over an average for a second fair in the same 
place. The exhibition of horses was very large, but somewhat deficient 
in quality. With sheep it was just the reverse. Cattle, hogs, and poul- 
try were largely represented, and by specimens which showed a great 
advance in qualities. The departments of fruit and of the fine arts were 
well represented, and the fair as a whole was a gratifying success. 

The report contains a valuable paper by Dr. E. L. Sturtevant, on 
" Milk ; its typical relations,^' &c. He says : 

The cow, in a state of nature, is incapable of yielding much more milk than is 
required by her calf, and the surplus furnished over this amount is increased with 
domestication, and the skill and art of the breeder who seeks to secure the fulfillment 
of uses. 

Id our domesticated breeds we have a variety of types, in accordance with the views 
of the owners of many generations and the requirements of locality. The gray Swiss 
cow, useful for draught and accustomed to feed on Alpine pastures, differs widely in 
form from the short-bom, a breed nurtured with the most artificial care, an^ supplying 
in perfection an artificial demand ; and these in turn from the Ayrshire cow, the sym- 
bolization of the dairy type. Each separate breed has not only its own type, but also 
includes individuals who depart more or less from the typical form. Under oncaspect 
this type may be considered as the average of all the superior cows of the breed. 
This, in the short- horn, is the brick-set-on -edge form, tail and legs addtyd more from 
neceBsity than desire of the breeder, and with certain other reqnixementii suited to tht 
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fancy or supposed needs. The type of the dairy-cow is the wedge-shape, that results 
from the superior development of those parts concerned in the production of milk. 
These two forms may be considered the most perfect representation of animals fitted 
for the two requirements of civilization : cheap and therefore abundant meat, and 
cheap and therefore abundant milk. 

In describing a breed, therefore, we must describe the typical animal, and not the 
exceptional cow which departs from these shapes. The typical cow, again, is an em- 
bodiment of the forms considered the most profitable by the owner ; or, in other words, 
is an expression of the average opinion of the best breeders of the form which is co- 
related with their uses. The corollary to this proposition is, that the more simple are 
the requirement of uses, the bertter defined is the type of the breed in its shapes. For 
illustrations we may bring forward the well-known breeds. The short-horn, ma^ssive 
and square-built, is designed by his breeder for beef, and we have accordingly the form 
most economical for this purpose. 

When a family of this breed has been bred for generations for the dairy^ we have a 
departure from this massiveness of form and«an approach toward the type of the dairy 
breed. In the Ayrshire cow we have the form most economical for the production of 
milk, and this form is one of great uniformity, except in localities where, under the in- 
fluence of the ideas of beauty adapted for short-horn breeders, the fancy has allowed a 
deviation from type. 

Of milk, the writer says, the approximate elements are butter, cheese, 
sugar of milk, salts, and water. The water, on an average, is about 87 
per cent. ; the caseine or cheese, in its natural condition in the milk, is 
recognized as being insoluble by the addition of acid or rennet. The 
butter, the proportion of which is very variable, occurs in the milk in 
the form of small globules inclosed by an enveloping membrane, and 
these globules are what give color to the milk, and affect in a large de- 
gree its weight. As the result of a large number of experiments with 
milk from different breeds, Mr. Sturtevant presents the following con- 
clusions: 

First. The butter-globules of the milk show a certain and definite relation between 
the quality of the milk and the breed. 

Second The breed determines, to a large extent, the composition of the butter. 

Third. The breed determines, to a large extent, the most economical and advantage- 
ous manufacture of cheese. 

In the Ayrshire and Jersey breeds he considered his experiments fairly 
complete; in the Dutch or Holstein breed, more limited. As to the 
characteristics of the milk of these different breeds, as indicated by his 
experiments, Mr. Sturtevant says : 

The milk-globule of the Jersey breed is larger than is the corresponding globule of 
the other breeds mentioned, and there are fewer globules under a certain size, one 
twenty-seven thousandth of an inch, and such, for convenience, I shall call granules. 

The milk -globule of the Ayrshire breed is smaller than that of the Jersey, and in- 
termediate in size between those of the Jersey and Holstein, and the milk from individ- 
ual cows of the Ayrshire breed can be grouped into two classes or grades, according to 
the size and distribution of the globules. This milk abounds in granules. 

The milk-globule of the Holstein is the smallest of the three. The globules are more 
uniform in their size than in the Ayrshire milk, and there are fewer granules. 

The globules determine some of the physical characteristic|i of the milk. If samples 
of the Jersey, Ayrshire, and Dutch milk are placed in a percentage-glass, under like con- 
ditions, it will be noticed that the cream will rise in each sample ^ith a different rapid- 
ity ; the larger globules, on account of their less specific gravity, reaching the surface 
first. As a matter of experiment, some Jersey milk threw up its cream in four hours, 
leaving a blue skim-milk ; some Ayrshire samples, in about ten hours, leaving a white 
skim-milk scarcely recognizable as such ; some Dutch milk, in fibout five hours, leaving 
a blue skim-milk. 

The larger milk-globules and few granules being m part the explanation of the first, 
the evenness of size of milk-globule and few granules the interpretation of the reaction 
of the third, and the numerous granules and unevenness of size of globule off'ering a 
solution for the appearance and action of the second sample. * * * The milk of 
these breeds acts difl^erently in the churn. The larger the globule, the quicker is the 
butter' produced from the milk ; and the more uniform the size of the globule, the 
larger the yield of butter from a given quantity of cream of equal richness by analysis. 
The globules of similar size appear to be evenly affected by the process of ohuming, 
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and break at about the same time. This was well illnstrated by an experiment made of 
churning a portion of milk from two cows separately, and weighing the produce. The 
amount of butter was largely in excess of that gained by churning the same quantity 
of the same milk mixed, and the microscope revealed the cause. 

A curious feature brought out by these experiments is, that the mixed 
milk from two breeds will not produce as much butter as will the same 
milk churned separately. The explanation is in the variation in the sizes 
of the globules. When a large-globuled milk and a small-globuled milk 
are churned together, the larger globules separate first into butter, and the 
breaking of the smaller globules appears to be retarded. When, there- 
fore, a Jersey cow is kept in an Ayrshire or Dutch herd for the purpose 
of influencing the color of the butter, the large globules of the Jersey 
milk are broken first in the churn 5 and while the smaller globules are 
being broken, the butter which first came is being overchurned, and 
theoretically, at least, the quality of the result is impaired, if not the 
quantity lessened. When a few Ayrshire or Dutch cows are kept in a 
herd of Jerseys, and the milk churned together, both theoretically and 
practically a large portion of the butter of the small-globuled milk is 
left in the buttermilk in the state of globules. 

Dr. Sturtevant arranges the breeds in the order of the average size of 
the milk-globules, as follows: 

Jersey, Ayrshire, (butter family,) Ayrshire, (cheese family,) Holstein, or Dutch. Like- 
wise we can arrange the breeds in accordance with certain properties of the milk : the 
rapidity with which the cream rises— Jersey, Ayrshire, Dutch ; the rapidity with which 
the cream churns — Jersey, Ayrshire, Dutch ; the completeness with which the cream 
rises — ^Jersey, Dutch, Ayrshire; the value of the milk for cheese — ^Ayrshire, Dutoh| 
Jersey ; qualities desirable for the milk-retailer — ^Ayrshire, Dutch, Jersey. 

Dr. N. S. Townshend, professor of veterinary science in the Ohio Agri- 
cultural College, contributes a brief paper on Parasitic diseases of 
" sheep.'' The writer says that, in Ohio, sheep are subject ta^ an affection 
known as white-skin, paper-skin, pelt-rot, &c. In the British Mes the 
same disease is called hoose, or husk, and in Germany, Lungenwnrm- 
seuche, or Lungenwurmhusten. In its early stages the disease is char- 
acterized by fits of coughing and sneezing, with discharge of mucus 
from the nostrils. The affected sheep stretches the neck, gapes, rubs 
the nose upon the grass, and gives other evidences of difficult breathing 
or of irritation of the air-passages. After a time the animal loses flesh 
and strength, the eyes and mucus membranes are unusually pale, a 
diarrhea comes on, and rapidly hastens the general emaciation. The 
wool becomes loose, is easily pulled off, or comes off in patches sponta- 
neously, leaving the skin peculiarly pale and bloodless, and hence the 
name white-skin, paper-skin, &c. Finally, the sheep dies from exhaustion, 
except in a few cases, when, in earlier stages, it dies from suffocation. 

Dr. Townshend states that this disease is caused by white thread- 
worms. In examinations he found the bronchial tubes full of these 
worms. Sometimes they were extended at length, but more frequently 
they were found rolled up in bunches. When fully mature, in the spring 
of the year, they are from two to four inches in length; the males 
scarcely exceed two inches, and are of a light yellow color ; the females 
are considerably larger, and more nearly white. This parasite is known 
to zoologists as StrongyLus hronchialisj Strongylm Jilariaj Filaria bronchi- 
alis, &c. It belongs to the class of nematoid or thread-like worms. He 
advises the following treatment : 

The proper treatment for sheep suffering from this affection should have regard to two 
points : first, to support the strength of the sheep ; and, second, to expel the parasites. 
To sustain the strength and vitSity of the affected sheep is very important, and for 
this purpose the most generous feed is better than medicine. To expel the wormS| 
27 A 
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famigation in a close room has been employed ; the sheep is compelled for seTcral min- 
utes to inhale the fames of tar, bnming solphar, tobacco, or chlorine gas. This method 
is said to secure the expulsion of the worms m large quantities. A more convenient 
and equally effective treatment consists in the frequent administration of small doses 
of oil of turpentine. This article, given in large doses, passes off by the bowels or the 
kidneys, and is not as effectual to remove lung-worms as when administered in small 
and repeated doses that wiU be eliuunated by the respiratory apparatus, and so come 
directly in contact with the worms. Oil, or spirits of turpentine, as the article is 
usually called, is probably the best anthelmintic known, but it should be used with cir- 
cumspection. If administered by force, and in the pure state, a few drops passinff into 
the windpipe may occasion serious trouble ; it is therefore better that it should be diluted 
either with whisky, which converts it into an essence, or with linseed-oil, which partly 
conceals its extreme pungency and renders it less irrit9>ting to the throat. To remove 
lung- worms from sheep, the dose of turpentine should never exceed a teaspoonful, and 
less will answer equally well if given daily for a week or more. A convenient form for 
the administration of turpentine to lambs is to mix an ounce of the oil with half a 
pint of whisky, shake them together thoroughly, and give a tablespoonful once a day 
BO long as necessary. 

Mr. George W. Campbell gives a brief history of a new Concord seed- 
ling-grape known in Ohio, where it origiaated, as the " Lady grape. He 
says : 

This valuable new grape was first brought to notice by W. S. Imlay, of MnskiDgum 
county, who has now fruited it for six or more years. Its character may therefore be 
considered well established, and it wiU mark a new era in grape-culture as the first 
introduction of a very early grape of really exceUent quality. It is a true Concord 
seedling, and seems to have all the hardiness, health, vigor, and productiveness of the 
Concord with greatly improved quality, and a period of ripening at least two weeks 
earlier. I have fruited it for three years at Delaware and have found it to ripen inva- 
riably in advance of the Hartford Prolific. The present season it was in good eating 
condition August 15, before the Hartford was colored. Its extreme earliness, combined 
with its perfect health and hardiness, will also render it specially adapted to northern 
localities where the season is too short for the Concord. 

The Lady " is a white grape, handsome and attractive in appearance, with large, 
round berries and medium large bunches. When fully ripe, of a light, greenish-yellow 
color, covered with white bloom ; okin thin ; seeds few and ver^ small ; pulp tender and 
wholly without coarseness or impurity of flavor, and of uniform character from the 
ontsioe to the center ; in quality much more delicate and refined than Concord ; pecu- 
liarly sweet and rich, with just enough of sprightly vinous acid to prevent cloying the 
appetite. 

The tenth annual convention of the Ohio Dairymen's Association was 
largely attended by representatives of dairy iDterests in Ohio and neigh- 
boring States. Among the various subjects of interest discussed, the 
first was the adulteration of milk. Mr. Anson Bartlett regarded the 
graduated cup and cream-gauge as the surest means of detecting 
skimmed milk, and the lactometer as less reliable. By skimming all 
the cream from different samples of milk, the remainders ought to be 
substantially alike, and it was then easy to detect adulteration by water 
or otherwise. Mr. Welton thought the cream-gauge was as good a test 
as had yet been discovered. Mr. Pope believed the test of the lactom- 
eter generally accurate, and said there had been an effort to have it 
established as the legal test. Mr. Wire said he regarded the evidence 
of the lactometer in cases of adulteration as fully conclusive. The fol- 
lowing resolutions were adopted as the sense of the convention : 

1. That this convention recommend each cheese-factoi^, before opening in the spring, 
to notify all patrons, in writing or by printed circular, just what its rules will be as to 
skimming, and that the person in charge of each factory should, during the entire 
season, make regular and careful use of the lactometer, microscope, per-cent. tube, and 
cream-gauge for the detection of skimmed and adulterated milk. 

2. That this convention regards tho testimony of these instruments, when carefdlly 
and repeatedly used, as trustworthy and conclusive, and that it reconunends the most 
rigorous enforcement of the penalties of the law against every patron of a oheese-fae-^ 
tory detected in watering or fraudulently skimming his milk. 
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Dnring a discassion as to the best manner of sayingi coring, and using 

rennet, Mr. Wire said : 

Calves phould be deaconed " in the morning without having been recently fed, and 
they should be so muzzled as to prevent their reaching the ground so as to get dirt into 
their stomachs. The rennets should be cured with fine salt and kept in paper sacks. 
When preparing for use they should be soaked for 24 hours before using, being fre- 
quently squeezed with the hand and handled from one crock to another. They should 
be soaked iu the cleanest whey with so much salt that it will not quite all dissolve. 
Keep them in earthen vessels, with a weight to keep them under the liquor. 

In discussing the best manner of saviog, curing, and using rennet? 
Mr. Wire said he would not kill a calf for the rennet under six days old? 
and if it was three weeks old it would be better, if it had not been upon 
the ground. Being asked why whey was better than water for soaking 
rennets, he said he could not give the scientific reason, but experience 
had shown him that it was decidedly better. Messrs. H. N. Garter and 
A. Bartlett both indorsed Mr. Wire's statement that in preparing rennets 
for use they should be soaked in whey 24 hours. 

The Western Reserve Dairymen's Association held its annual meeting 
at Garrettsville, in February, 1874. Mr. Cornelius Baldwin opened a 
discussion on the selection of the best cows for the dairy. He said : 

There arc but three breeds of milkers in America — the Dutch or Holstein, Alderneys, 
and Ayrshires. There are but few of the former found. As the Alderneys are espe- 
cially known for their butter-producing qualities, the question narrows down to the 
Ayrshires. On the average you can scarcely meet with a poor Ayrshire cow. You may 
select good cows from any breed, but such uniformity cannot be found in any other 
breed as the Ayrshire develops in her milking qualities. As dairymen we must only 
consider milking qualities and let other considerations go. Every dairy has good 
eows, good feeders, well built, and good milkers. If your bull is selected from saoh 
stock, you can soon produce a breed of good milkers ; but from a failure to comply stnctly 
with the latter requirement, the stock is not improved. 

Mr. Baldwin then proceeded to illustrate his subject by large drawings 
of cows, showing the points and marks relating to the good qualities for 
milk-stock. He reckoned sixty-five points or marks that indicate a good 
cow ; some are of minor importance, while others are infallible guides to 
be observed in the selection of good milkers. The principal features of 
a good cow are a small bony head, slender horn, a symmetrical neck, not 
large shoulders, straight back, heavy hips, not too straight hind leg, thin 
thighs, large milk-veins, and very crooked, large veins on udder; udder 
large and yielding, with homogeneous texture, covered with fine hair, 
and shrinking much when milked; a greasy dandruff in the hair is also 
a good sign. In reply to a question, he said: 

How to select dairies that will produce forty pounds of milk per day to each cow is 
what dairymen want answered. More money is paid for poor cows than is paid for 
good ones. Milking qualities are inherited. A bull from a line of milkers and a cow 
that is a good milker will almost always have an offspring that will be a better milker 
than its dam. n fact, any farmer can produce a breed of thoroughbreds that will en- 
tirely answer all purposes of higher-priced and more celebrated breeds. 

Report for 1874. — This is a volume of over 600 pages. As the preced- 
ing volume reports the transactions of the agricultural convention held 
in January, 1874, so this of that held in January, 1875. Besides the 
transactions of the board, it also contains reports of the county and dis- 
trict societies, and a full account of the exposition and reports of com- 
mittees at the State fair, including a list of the premiums awarded. 

At the thirtieth annual agricultural convention sixty-nine counties 
were represented. In his opening address the president, L. G. Delano, 
gave a brief history of the organifeation of the State board, and of the 
State convention under it. He said : 

The first meeting of this board was held in Colambns April 1, 1846. At that meet- 
ing the board elected AUeu Trimble, president, Samuel Medary, secretary, and Michael 
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L. SullivaD, treasurer. The first meeting of the board and delegates of county socie- 
ties was held December 9, 1846, and from that time until the present there has annu- 
ally assembled in the city of Columbus a convention of the leading agriculturists of 
the State, for the purpose of comparing yiews, procuring facts in relation to agricult- 
ure, and to give such information respecting its condition and wants as their deliber- 
ations might suggest. 

The first State fair, which was suggested by President Trimble, was 
held in Cincinnati in September, 1850. As evidences of the inventive 
genius of the age, President Delano states that since the holding of this 
fair the following implements have been brought into use : Harpoon 
hay-fork, steel-spring hay-rake, grain-drill, portable saw-mill, steam 
feed-boiler, log crosscut and drag saw, and others of equal merit." Tile 
underdraining has also been introduced into the State since this date. 
A statement prepared by Secretary Klippart gives the following exhibit 
of the premiums offered and paid by the society from 1850 to 1874, in- 
clusive : 

Horses, $48,424 ; cattle, $39,920 ; sheep, $18,944; swine, $10,473; poultry, $2,776; 
machinery, $17,932 ; manufacturers' and mechanics' products, $13,719 ; domestic man- 
ufacture and textile fabrics, $14,540 ; farm-products, $15,454 ; fruits, $9,616 ; flowers, 
$5,988; fine arts, $4,731 ; field-crops, $8,992 ; essays, $4,650. Total amount, $216,159, 
besides 8 gold medals, 497 silver medaJs, 217 bronze medals, and 2,315 diplomas. 

Mr. J. O. Stevens read a paper in opposition to the ratification of the 
Canadian reciprocity treaty. Mr. Millikin delivered an elaborate address 
on the present condition of agriculture. Prof. K. S. Townshend dis- 
cussed the requisites of successful farming. This address contains 
many valuable suggestions. President Orton, of the Ohio Agricultural 
College, addressed the convention in reference to the question, "Is the 
agricultiaral and mechanical college duly supported by the people of 
the State ?" From the tenor of his remarks, it would seem that the col- 
lege is making fair progress, but is not as liberally patronized or in as 
flourishing a condition as some of the institutions of a like character in 
neighboring States. 

The twenty-fifth State fair is reported as one of the most successful 
ever held. The list of entries and awards in the live-stock divisions 
showed no diminution of numbers. There was a slight decrease of 
entries in the divisions of machinery and of worked metals; but in the 
department of fruits they were considerably in excess of former years. 
Favorable weather during the fair secured excellent attendance. 

As the result of investigation, Secretary Klippart reports that few 
Ipcalities produced as high as 40 bushels of wheat per acre, while no 
county averages 20. 

Sixty-seven county and district associations report their conditions as 
fiourishing. 

The eleventh annual convention of the Ohio Dairymen's Association, 
held in Cleveland in January, 1875, was well attended by representatives 
of the dairy interests in this and neighboring States. Some of the papers 
read were of a very high order. Mr. Cornelius Baldwin read one on the 
" Selection of cows for the dairy." The lecture was illustrated by large 
drawings. Mr. Baldwin seems to have established a reputation in his 
neighborhood for accuracy in the selection of good milkers by observa- 
tion of the points which he describes. He claims such accuracy for his 
observation that he can go into a dairy, and, being informed what one 
or two of the cows can do at the pail, can name the amount of each of 
the other cows within four pounds ini^he day's milking. He claims it is 
necessary to know only what one or two of the cows are doing in order 
that he may form a decision concerning the quality of food and care 
which the cows receive. He proceeded to illustrate the Guenon theory 
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of the escutcheon, explaining it in detail, as he had proved it in a series 
of carefal investigations, extending over a term of years- He claims 
for this system of marks that he can, almost without fail, read the real 
value of a cow for the dairy, not only in regard to quality and quantity, 
but also in respect to holding out her milk late in the season. He ana- 
lyzed the system, and pointed out its leading features as mentioned in 
the .books, and also some features discovered by himself not laid down in 
the books, but which would seem to be of great value in determinjjag 
judgment. The contrast between the extremes, one of which gave 
sixty -four pounds per day and the other eighteen, on the best pasture, 
was strikingly apparent. Mr. Baldwin then gave the following points 
to be observed in the selection of dairy-cow3 : 

The head of an extremely good cow should be small, as the best milkers are fine- 
boned ; it should also be long and " cnt-np" under the neck, with a dishing face. The 
neck should be thin and comparatively long. The hips should be high. The hind legs 
of the cow that is best for dairy purposes should be somewhat crooked, and it was here 
that the breeders, in making selections, often made mistakes by preferring cattle with 
a log quite straight up and down behind, like the best short-horns. There should be a 
Blight "sag" to the beUy, but the animal should be, on the whole, a little wedge- 
shaped from back to front, the hips being higher than the shoulders, and the line from 
the belly to brisket inclining upward. The tails of the dairy-cattle are generally of 
pretty good length, with a considerable taper. The eyebrows of the best cattle are 
liffht and somewhat flattened. 

There are four points which should be especially studied, and which serve as infalli- 
ble indications of milking qualities in cows. First, the milk- veins, so called, passing 
from the forward side of the udder along the under side of the animal toward the front. 
They are either smaU or large, straight or very crooked. Consider the size of these 
veins, for the size is one of the infaUible tests of a good milker. Be careful to see 
whether the vein is double or not, for it sometimes branches out, and, if double, the 
two should be added together, because they may be equal to one large vein. The veins 
sometimes form an angle on the front side of the udder. This seldom occurs, except 
on a very good cow. On calves and fleshy cattle it is difficult to find these veins ; 
therefore the test can only be applied to cows in milking condition. A net-work of 
veins on the perineum is a good test, and indicates milk. The chine, reaching from 
the shoulder half-way to the hip, should be examined. If it be double, the cow is 
above the average. Sometimes, with a single chine, there is a depression into which 
two fingers can be laid, if the animal is not too fat. This is good. It indicates a lax 
physical condition in the animal, and this is favorable either for milk or beef. 

The fourth test, which is regarded as infallible, consists in observation of the 
escutcheon, the milk-mirror. The escutcheon extends from the front of the bag, where 
the hair begins to grow, backward over the bag and up and around the thighs. Cows 
with escutcheon well marked have strong constitutions, digestion rapid and complete, 
a restless and nervous disposition. 

Mr. Baldwin divides the rear mirror into two parts : the vertical mir- 
ror, which extends from the bag toward the root of the tail, and the 
thigh mirror, which extends around the thigh outward. It is a mistake 
to take the straight vertical mirror alone as a guide, and to say that when 
there is a wide vertical mirror there is good milk. The thigh mirror 
must be large and well marked. Oval spots of large size on the back 
of the upper part of the bag are indications of a large flow of milk. 
The front mirror is the space between the front teat and the place where 
the bag joins the body in front. If this space is large, the indication is 
ot good milking qualities. 

Another test, which he pronounces infallible, is the color of the dan- 
draff which gathers chiefly in the upper part of the thigh mirror. If the 
dandruff be oily and lemon-colored, there will be rich milk ; if dry and 
brown, like the dust of the floor, poor milk may be expected. Excep- 
tions to these tests should be made in the case of blemished cattle — 
cows which give a large mess and then drop off one-third within a month 
after connection with the bull. These cows may be distinguished by 
coarse hair growing upon the broad escutcheon behind. Cows with 



422 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



these crests of coarse hair will lose their milk after being in calf,, and 
should not be bred from. 

Quite a lengthy debate in regard to the use of skimmed milk in cheese 
resulted in the adoption of a resolution deprecating such use. 

Mr. Edward J. Wickson, in an address on the future of dairying, said : 

I have authentic reports from ninety cheese-factories and creameries, located in 
"914617 different localities, giving the average net retnm per cow to patrons, the highest 
9Y^age per cow to a single patron, and lowest average per cow to a single patron. 
Th^ figures are drawn from the actual records of the yields of more than 36,000 cows. 
In ^ese factories, during the season of 1874, the average yield per cow was |39.57. In 
the individual factories the highest average per cow reported was $55.07, and the 
lowest per cow in a factory running the same number of days was $31.22. Taking all 
the cows into the account, it appears that the average return per cow for the season of 
average length was $39.57. It will be remembered that these figures are factory aver- 
Skges, not average yields in single herds. 

It appears from comparing the reports of these ninety factories that the average 
return net to patrons per 100 pounds of milk has been $1.22. The highest net yield is 
$1.38, and the lowest 99 cents. I have been much interested in comparing the average 
retoms per cow with the average selling-price of the factory, and the pounds of milk 
rewired to make a pound of Cheese, in order to determine how much of the large yield 
peioow was due to the dairymen and how much to the cheese-maker and saTesman. 
m the factory reportmg the highest average per cow, ($55.07,) the selling-price of the 
season averaged 14.11 cents, and the milk taken was 9.76 pounds to a pound of cheese. 
Comparing this with the lowest average per cow, ($31.22,) I find that the latter sold 
cheese for one-quarter of a cent less per pound through the season, and used nearly 
one-half a pound more milk to a pound of cheese on an average. But this difference 
in manufacture and price can form only a smaU part of the difference between the low 
mark at $31 and the mgh mark at $55. 

The main points in the profitableness of dairies are vested in the farm, not in the 
factory, as the following figures show. Of the dairies sending milk to the sixty fac- 
tories, the best season's average per cow is $82.17, and the average of all the highest 
dairies reported by the factories is $50.04. The lowest yield in a single dairy carrying 
to the factory during a long season is $14.50 average money to a cow, and the average 
of aU the poor dairies reported is $29.34 per cow. • * * Now, the question arises, 
and it is of the utmost importance to the maa who is working for the profits of the 
dairy, whence comes this great difference in the returns from the dairy-herds T Is it in 
the soil, the pasture, the cow, the feed, and care in the factory, and how much infiu- 
enoe does the final resort, the market, exert upon the dairyman's receipts f I believe 
that all of these things are factors of the result, and that every one of them should be 
scrutinized ;to see whether there cannot be some clement of improvement introduced. 

The fourth annual convention of the Western Reserve Dairymen's 
Association convened at Garrettsville, February 10, 1875. In a dis- 
cussion on the comparative merits of sweet-cream butter and ripe-cream 
butter, Mr. Green stated : 

He had formerly operated a creamery in the State of New York, and had made care- 
ful experiments in the uses of cream. Very much depended upon skill in handling. 
Sweet-cream butter would melt down at a low temperature, but sour-cream butter 
({. e., cream taken from sweet milk, but held before churning until chemical action had 
begun) would stand. Some preferred the flavor of sweet-cream butter, others much 
prefer the flavor and aroma of sour-cream butter. The yield from sour cream may 
be put down at 5 per cent, more than from sweet cream, and the butter has a better 
texture. The 5 per cent, additional yield may be overbalanced by the greater value 
of the buttermilk from sweet cream. « ♦ » Butter would lose its exquisite flavor 
in two or three weeks, and after that creamery butter was no better than dairy butter, 
while fresh creamery butter would command from 5 to 10 cents a pound more than 
dairy butter. 

Mr. S. D. Harris, in a discussion on grasses, said : 

It has been too much the custom to depend upon timothy alone for hay. There is 
no better crop than timothy when the circumstances are all favorable, but it is a 
dangerous crop to depend upon. The roots are so much exposed that in a dry Lime, 
upon land that is hard run, the crop receives a back-set from which it wiU scarcely re- 
cover. What is needed is a mixture with the finer fibrous rooted grasses. If it is sown 
with clover, and the clover has the ascendency, it will kill the grass. Clover is a grcut 
grass-knier. Close shaving with the scythe and dose pasturing win not answer .riJjk 
tuaQth^i for timothy wiU not uaSEn vauik abiuik Thm fhealS ^ fiUioient rta^^ 
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of grasses to take fall possession of the soil and make a strong sod. If fibrous-rooted 
grasses are mixed with timothy, the bulbs of the timothy will be protected. 

Kentucky blue-grass or June grass, with orchard-grass, makes a good mixture for 
pasture, but not for meadow, as they do not mature at the same time. Bed clover and 
orchard-grass go well together as to time of ripening for hay. Some say they do not 
like orchard-grass because it goes into bunches, leaving barren spaces between. When 
it operates in that way it is because of a want of fertility in the soil. * * * As a 
green crop for soiling early in the season, rye comes in first, but some farmers say that 
rye is not good feed for milch-cows ; that they fall off in their yield of milk as soon as 
they begin to feed on green rye. The earliest and best grass- feed for soiliug is orchard- 
grass, and this will do to use until red clover is ready. Red clover will last until 
sowed corn is large enough to use, and then you are safe. Hungarian grass is a good 
crop for green feed and also for hay, as it can be sown late in the spring upon land 
where oats or other crops have failed, or when it is apparent that there will be a short 
crop of perennial grasses. * * » Hay that is maide just right is as fragrant as 
choice tea, and farmers cannot afford to make it any other way than just right. Grass 
should never be cut when it will be rained on, and partly cured hay should never be 
exposed even to a night's dew while spread over the ground. Grass cuts easier when 
it 18 wet with dew or rain, and this is often a temptation to go into the meadow, when 
the farmer had better be asleep than spoil his hay. In the harvesting and curing of 
corn-fodder there is an immense waste of what might be a very valuable material for 
cow-feed ; but as it is usually done, the fodder from corn-stalks is badly damaged from 
long exposure to the weather in the worst part of the season. It would pay farmers 
to have sheds and lofts in which to stow away and cure this valuable material before 
it is nearly mined by exposure to autiinm and winter storms. 

The report contains an article by Prof. N". S. Townshend, on hog-chol- 
era. After detailing the symptoms, he gives the following directions for 
the treatment of the disease : 

In the first sta^ of hog-cholera, while there are copious and dark discharges from 
the bowels, two things are desirable : First, to give some absorbent, or alkaline sub- 
stance, to correct the irritating character of the contents of the bowels. For this pur- 
pose one or two drachms of bicarbonate of soda, dissolved in milk or mixed with a 
warm mash of wheat-bran, will be useful. Some secure the same object by putting 
cinders and ashes within reach of their swine, which they will often eat greedily. 
Ears of corn burnt almost to a charcoal are also a popular remedy in some localities. 
Charcoal and the smaU of stone-coal are also said to be useful. The other indication 
at this stage is to give some cathartic that wiU excite the liver to activity. For this 
purpose 20 grains of powdered mandrake-root may be given to a hog weighing from 
100 to 150 pounds, or from 10 to 20 grains of calomel may be used instead, and repeated 
if necessary. If the disease has passed to the stage of constipation, the sulphates of 
soda or magnesia, in doses of half an ounce for hogs of the size above mentioned, may 
be dissolved in half a pint of water, and given once or twice a day until their effect is 
secured ; or castor-oil in doses of an ounce, mixed with a drachm of spirits of turpen- 
tine, may be substituted. Sometimes it may be more convenient to give sulphur with 
milk, in doses of an ounce or more. When difficult breathing and cough have come 
on, the sides of the chest and throat should be rubbed with spirits of turpentine or 
some other strong liniment, and half a drachm of saltpeter, with a grain or two of tar- 
tar emetic, may be given two or three times a day, either with bran-mash or dissolved 
in water, and ponr^ down the throat, the snout being first elevated by a noose in a 
small rope. It should not be expected that one or two doses of any remedy wiU effect 
a cure, or that any article, however yalaable, will be equally suitable in all stages of 
the disease. 

The contents embrace Dr. E. L. Stnrtevant's article on physiolog- 
ical considerations concerning feeding for butter and cheese, repro- 
duced from the Connecticut report, and articles on the population of 
the apple-tree ; history, pedigree, and habits of the grasshopper ; (these 
three articles are illustrated ;) history of our common cultivated vege- 
tables ; epizootics ; Devons ; Short-horns ; the food of birds as related 
to agriculture ; tubercular consumption in cattle: pork-packing in the 
West; the eighth annual report of the State Horticultural Society, 
including the annual address by the president. Dr. J. A. Warder, and 
addresses or essays on the influence and mission of horticulture, forest- 
tree planting, home-adornment, and gardening as a fine art. 
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VERMONT. 

The third biennial report of the State Board of Agriculture, Manu- 
factures, and Mining, for 1875 and 1876, contains, in addition to official 
records, no less than fifty distinct papers on subjects pertaining to vari- 
ous phases of the three branches over which the board has supervision. 
Most of these are necessarily brief, as they are included in a volume of 
700 pages. One of the longest and perhaps most valuable is an illus- 
trated article on insects injurious to the potato and the apple. The re- 
lated subjects of farm-management and farmers are discussed in no less 
than seven separate essays ; matters pertaining to dairy-husbandry in 
five; the horse, in four; sheep-husbandry and the grass crop each in 
three. Among the other topics presented are fertilization, fruit-culture, 
horticulture, bee-culture, poultry-keeping, application of "the sand- 
blast" in lettering head-stones for the national cemeteries, the potato- 
disease, sanitary reform, water-power in Vermont, report of the State 
geologist, and, not least, " the merits of Vermont.'' 

The secretary alludes to the work of the Board during its brief exist- 
ence in arousing attention and securing the co-operation of the farmers 
of the State in many needed reforms. During the year 1876 the Board 
held seventeen public meetings in different localities, at which papers 
were read and addresses delivered, followed by discussion of the topics 
presented. 

The analyses of artificial fertilizers, by Prof. Peter Collier, under the 
direction of the Board, are still prosecuted. In evidence of the benefit of 
this work, it is stated that as a result the average value of the fertilizers 
offered in the market has been advanced 33 per cent. 

Discussions on dairying, the great interest of the State, occupy a large 
space. Among other topics worthy of special notice are those relating 
to grass-raising and the introduction of new forage-plants ; the seeding 
of land, and the genuineness, purity, and vitality of seeds ; and stock- 
raising, food-rations, and the comparative value of different kinds of 
food. 

Mr. Gardner S. Fassett, in an article on the selection of cows for the 
dairy, gives the results of some interesting experiments made with the 
milk of different cows. He states that he owns a high-grade Jersey 
heifer that exhibits as good a percentage of cream in one hour, when 
the milk is set in test-tubes, as at any time thereafter. He also owns a 
fine-grade Ayrshire cow, eight years old, the milk of which shows the 
best percentage of cream in about twenty-four hours after it is drawn. 
In order to satisfy himself as to the facility with which butter could be 
made from the milk of different cows, he selected the cream from these 
two cows with which to make the experiment. The milk, cream, butter, 
and buttermilk of each cow were separately and carefully weighed, and 
the time required to churn each noted. The experiment was made on 
the 23d day of October last, when the cows were in the barn at hay, 
having two quarts each of oats per day. 

The Ayrshire cow gave 22 pounds 4 ounces of milk ; weight of cream, 
2 pounds ; time in churning, 40 minutes 5 weight of butter, 1 pound 1 
ounce ; weight of buttermilk, 15 ounces. Buttermilk appeared rich, as 
though there were butter-globules left in it. The Jersey heifer, two 
years old, gave 10 pounds 8 ounces of milk ; weight of cream, 1 pound 
4 ounces; time of churning, 20 minutes; weight of butter, 12 ounces; 
of buttermilk, 8 ounces. This buttermilk, he states, was as blue as 
skimmed milk. 

The next day he mixed the milk of the two cows. Weight of milk, 
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32 pounds 4 ounces ; weight of cream, 3 pounds 1 ounce j time of churn- 
ing, 30 minutes ; weight of butter, 1 pound 12 ounces 5 of buttermilk, 1 
pound 5 ounces. 

Mr. Fassett regards the Jerseys as the best butter-producing cows, for 
the following reasons: Their cream rises quicker, simplifying the process 
of setting milk; their butter is yellower, can be churned from cream in 
very much less time, and can be churned at higher temperature with 
good results; their butter commands a higher price in market than that 
of most other breeds. He gives the points of a good cow, as follows: 

A soft, velvety skin, (and good feed helps to make a good skin;) full eyes; small 
horns; wide escutcheon, a place to put a bag; well-spread teats of good size; large, 
crooked milk- veins, with large orifice at their source. A slim neck is a good sign, also 
a slim tail and clean limbs. Almost aU good butter-cows are bright and sprightly. A 
good, vigorous constitution is very important. 

Of the size of cows, he says : 

I have never considered it one of great importance, and yet it demands some atten- 
tion. A cow consumes of good hay about 3 per cent, of her Uve weight daily, to 
support life and repair the waste. If a large cow will, when not used for the dairy 
longer, make enough more beef than the small one, thft makes the same amount of 
butter, to pay for the greater amount of fodder consumed during the years she is kept 
for a dairy-cow, she is worth the same, and this is the best rule I know of by which to 
judge of the relative value of large and small cows in the butter-dairy. 

Mr. E. S. Wood contributes a paper on the value of meal as feed for 
milch-cows. While he is usually supplied with a sufficient amount of 
good grass and hay for his stock, he thinks his cows need something 
more than that to keep them in good physical condition. By feeding 
them two quarts each per day of meal, with the addition of shorts in 
winter, a uniform flow of milk is kept up the year round, and a good 
quality of butter is made during those months when there is no pas- 
turage. 

In an article on breeding and rearing farm-stock, Mr. G. H. Hubbard 
says : 

A cow that has, in growing to maturity, consumed an undue proportion of the nutri- 
ment in her food in the manufacture of a large, coarse head, with a great pair of horns, 
and a coarse, masculine frame, which must be vitalized and warmed by food everyday, 
or one that expends much vital force in roaming about the pasture, running and fight- 
ing, is not an economical machine. One that fails to draw the nutriment out of her 
food and make anything out of it may be a good machine to manufacture manure, but 
must be regarded as a wasteful one. 

On the subject of breeding and training, he says : 

The natural tendency is toward deterioration. If any function is not cultivated by 
breeding and training, it will be very sure to grow less in power and activity. The 
cow that is not milked loses the capacity to give milk, and transmits a tendency to the 
same incapacity to her offspring. I do not intend to reflect upon any particular breed 
of cattle, or other animals, for the same thing exists amon^ all. The Jersey breeder, 
who goes for a particular color of hair, horns, tongue, or switch, hurts his stock every 
time. The Ayrshire breeder, who endeavors to imitate the lordly form of the short- 
horn, impairs the value of his Ayrshire cow ; and the short-horn breeder who, in breed- 
ing stock for New England, neglects to perpetuate and improve the dairy qualities for 
which that breed was once so celebrated, is doing an incalculable injury to the dairy 
interest. « • * The relative influence of the parents in determining the character 
of the young depends, in my opinion, largeljr upon the degree to whi^ the qualities 
of each have been fixed and intensified by judicious breeding, and on their comparative 
vigor and stamina. It is thought by some writers on the subject that the male parent 
exercises a controlling influence in the external form, covering of the skin, and the 
locomotive powers, while on the mother depend the vital and digestive functions. 
This rule must, I think, be accepted with a liberal allowance for circumstances. It is 
certain that the sire exercises a marked influence over the character, as a dairy-cow, 
of the young. It is not enough that one parent possesses the qualities it is desired to 
perpetuate. Both must have them, and both must be descended fi^om families that 
exhibit them, Then the character of the issue is measvably certain. 
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In a brief paper on the winter management of neat-stock, Mr. L. 0. 
Fisher gives his method of raising calves. At the age of two days old 
he takes the calf from the cow, and teaches it to drink its own dam's 
milk mixed with skimmed milk twelve hours old. At the age of ten 
days he feeds it exclusively skimmed milk twelve hours old ; at fifteen 
days, twenty-four hours ; at two months, thirty^six; at three months, 
thick milk, with what dry shorts it will take. As often as once in six 
weeks he dissolves a piece of saltpeter as large as a robin's egg in the 
milk. " With plenty of milk, shorts, early -cut hay, water, and exercise, 
a calf can be grown from 2 to 3 pounds a day for a year." 

Mr. Albert Chapman, in a paper entitled "Horses for Vermont,^ gives 
the following points as deserving the greatest attention : 

The horse that has such mnltifarions daties to perfomi most be of mediam size. If 
he is too large the travel np and down onr hills, at any gait Vermonters will be sat- 
isfied with, will soon shake him to pieces. He must be mediam in height as well as 
weight. Sixteen-hand horses may all be very fine to taJk abont, perhaps to sell to 
some parties, bnt they cannot, as a class, endure the road at a lively pace with horBes 
of a hand lower measure, especially in a hilly country. * * * Another very impor- 
tant qualification of the Vermonter's horae must be a good, kindly disposition. While 
he should be a wiUing, quiet, peaceable worker, he mnst not be a lazy dolt, or the 
requirements for a good horse will not be answered. Although quite as many larmers* 
sons as is desirable are becoming professional trainers and tireakers, still it is, per* 
haps, quite as weU that all cannot be, and so long as so many of our horses 
have to be broken and driven by farmers and their sonS) who are comparatively 
unused to this work, this item of disposition is one of great importance. An- 
other requisite for the Vermonter's horse is early maturity, or, at least, the ability 
to perform much of the work of the farm while he is growing, maturing, and beGoming 
fitted for market, without breaking down or becoming unsound by such use. And 
lastly, under this head, Vermonters should raise such horses that, as they arrive at 
maturity, will bring good prices in market ; and the nearer they come to gentlemen's 
stylish drivinjK-horses and fulfill the other requirements, the better, and the more they 
will bring. This horse should be of medium size^ weU proportioned, clean^ fiat limbs, 
strongly made, but not coarse or ^ross ; good color, bay, brown, black, or chestnut ; he 
should have a good, easy road ^ait that wiU take along a buggy with two men in it a 
mile in four minutes, ten miles m an hour, or from sixty to eighty miles in a day ; with 
a courageous, free disposition, that will not require more work to get this performance 
out of him than it is worth when you get it. Withal, he should have a bottom or en- 
durance that will not make it impossible to sometimes repeat these performances, and 
enable him to perform a reasonable amount of driving every day. With these, a gipod 
kindly disposition, free from all tricks or vices, is indispensable. Any horse that pos- 
sesses all these ^ood qualities is worth anywhere from (300 to $500 ; and the mora 
beauty and style in performing tJiis work you can combine in them, the more can be 
added to the prices, with a reasonable expectation that the draft wiU be honored. • • * 
A horse may have a fine form and beautiful color, but if he has not a good gait or 
good courage, if he is iU-tempered or tricky, the mim that buys him at i^ny prioe that 
will pay for his raising and breaking will be cheated. 

In size, color, docility, activity, and endurance, he regards the Morgan 
horse, when crossed with dams of larger size, as the best breed of horses 
for Vermont. ISome of the best horses ever raised in the State, as well 
as those that have brought the highest prices, were sired by Morgan 
stalUons from such mares as were sired by Post Boy, Henry Bishop's 
Hambletonian, Harris's Hambletonian, and others of that class, and he 
thinks that if it is desirable to increase the size of the horse it should be 
done by the use of a larger dam, not a larger stallion. 

Mr. J. F. Hemenway, in an article giving the history and pedigree, 
as far as known, of old Justin Morgan, speaks as follows of this breed of 
horses : 

First, the Morgan is the strongest-blooded family of horses in the country, and em^ 
therefore, be bred more uniformly than any other breed ; secondly, they possess the 
grandest combination of beauty, tractability, speed, and endurance ; and hustly, hia 
thorough acclimation and adaptation to oar soil and nnevea country. 
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Mr. John H. Mead, in an article on sheep-husbandry, gives some facts 
which will no doubt prove of interest to many persons engaged in rear- 
ing sheep. As to the mode of determining the age of sheep, he says : 

The age of the sheep is generally determined by their teeth. When they are about 
one year and a half old, they shed their two center teeth of the incisors, and two wide 
ones grow out and take their place. The next year the next two are shed, and when the 
sheep is three years old the four central teeth are fully grown. At four years they 
have six teeth, and at five years the teeth are perfectly developed. This is one 
year before the horse or ox can be said to be fully mouthed. This rule for the age of 
sheep will hardly ever fail in ewes ; but sometimes will in the case of rams. If not too 
old, their age may bo determined by the growth of their horns each year. The differ- 
ence caused in the shedding of their teeth may be by the manner in which the sheep 
are cared for. If well fed and kept in a thriving condition, they will shed them faster, 
and vice versa. Some sheep with the full month will hold their teeth much longer than 
others. The natural age of sheep is about ten years, to which time they wUI thrive 
and breed well. 

In regard to the peculiar skin of sheep, the formation and growth of 
wool, &c., Mr. Mead says: 

The skin of sheep is composed of three textures. Externally is the cuticle or scaif- 
skin, which is thin, tough, devoid of feeling, and pierced by innumerable minute holes, 
through which pass the fibers of the wool and the insensible perspiration. It seems to 
be of a scaly texture. This is plain to be seen when the sheep have the scab. Below 
this is the retemuco9umy a soft structure, its fibers having scarcely more consistence than 
mucilage, and being with great difficulty separated from the skin beiieath. This seems 
to be placed as a defense to the terminations of the blood-vessels and nerves of the 
skin, and these are in a manner enveloped and covered by it. Beneath is the oatis or 
trae skin, composed of innumerable minute fibers crossing each other in every direo> 
tion^ highly elastic, in order to fit closely to the parts beneath and to yield to the varioas 
motions of the body. Judging from the mixture of wool and hair in the coat of most 
animals, it is thought by some that the primitive sheep had a hairy covering. It is 
said that there are at the present day varieties of sheep tnat are clothed outwardly with 
hair of different degrees of fineness, and underneath the external coat is a softer, shorter, 
and closer one that answers to the description of fur, hut which really possesses aU the 
characteristics of wool. It is, therefore, highly improbable that the sheep, which has 
now become by cultivation the wool-bearing animal, should, in any country, have ever 
been entirely destitute of wool. Sheep of iQmost every variety have at times been in 
the gardens of the Zoological Society of London, but there has not been one on which 
a portion of crisped wool, although exceedingly small, has not been found at the bot- 
tom of the hair. The filament of the wool has scarcely pushed itwelf through the pores 
of the skin when it has to penetrate through another and singular substance, which, 
from its adhesiveness and color, is caUed the yolk. It is found in greatest quantity 
about the breast and shoulders, the very parts that produce the best and most abundant 
wool, and in proportion as it extends to any considerable degree over other parts, the 
wool is then improved. It differs in quantity in different breeds ; it is very abundant 
in the Merino. 

The yolk being a true soap, soluble in water, accounts for the comparative ease with 
which the sheep that have the natural proportion of it are washed in a running stream. 
The fiber of the wool having penetrated the skin and escaped from the yolk, is of a cir- 
cular form, generally larger toward the extremity and also toward the root, and in some 
instances very considerably so. When the animal is in good condition and the fleece 
healthy t he appearance of the fiber is brilliant, but when the state of the constitution 
is bad the fiber has a doU appearance, and either a wan, pale light, or sometimes 
scarcely any, ia reflected. 

Mr. Henry Lane, in a paper on breeding and feeding sheep for the 

market, says : 

For breeding ewes for early lambs, I prefer the grade Merino, avoiding the wrinkly, 
short, gummy-wooled ones, selecting those of a vigorous constitution, broad, wide- 
hipped, short-legged, tendency to early maturity, prolific breeders and good milkers, 
of an age not less than three or more than six years. Such a selection requires good 
judgment. To serve the ewes I prefer a Southdown ram to either a Leicester or Cots- 
wold. Rams should be put with the ewes in September, that the lambs may be 
dropped in February. It takes about ninety days to make a lamb sufficient size and 
fatness for market. At this age they should weigh 60 pounds. The ewe should have 
food that will keep up her condition and produce an abundance of milk. During the 
suckling period she needs as heavy feeding as a grain wether when fattening— com to 
keep her in flesh, oats, bran, oil-meal, buckwheat, and a free feeding of roots to pro- 
dim milkt 
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Mr. Lane details some of his experiments to ascertain the rate of gain 
in lambs. He says : 

I will give the weight of one, which will give: abont the average gain. This lamb 
was dropped February 9, and weighed 8 pounds ; February 19, 13^ pounds ; February 
26, 17^ pounds; March 5, 21f pounds; March 12, 24^ pounds; March 19, 26f pounds; 
March 27, 31| pounds ; April 2, 35f pounds ; April 9, 39 pounds ; April 16, pounds ; 
April 23, 45^ pouijds ; April 30, 49 pounds ; May 7, 54 pounds ; May 11, 56 pounds. At 
ninety-two days old, deducting the weight at birth, the gain was 48 pounds, a trifle 
over one-half pound per day. My ewes were too old to be good milkers ; the lot should 
have been at least 10 pounds heavier. The fleece should bring $2 and the lamb $6, 
making $8 per head. Lambs dropped in April will be found the most profitable for 
winter and spring feeding. During the last part of the fall, by the middle of Oc- 
tober, I commence feeding this class of sheep, giving, during the month of Novem- 
ber, grain liberally, and they should have access to a daily feeding of hay. Their food 
fihould be fat and flesh forming substances, such as will produce growth as well as fat. 
To fall-grown sheep feed com ; to lambs, oats, pease, corn, and bran ; and I think it 
pays to raise roots to feed any fattening sheep. * * * This class of sheep generally 
are more profitable to feed than fuU-grown ones for three reasons : the first cost is not 
more, and sometimes is less per pound ; the gain is greater on the same amount of feed, 
and the selling price higher per pound. From my sheep-book I copy the following : 
Forty-four yearling grade Merinos cost, in the fall, $2 per head ; average weight Decem- 
ber 1, 55 pounds ; sheared and sold April 15 ; average weight after shearing, 72 poands ; 
gain in four and one-half months, 17 poands ; sheared 22b pounds ; sold for (5.25 per 
head, including wool. Two winters ago I fed a lot of half-grade Cotswolds ; average 
weight when commenced feeding, 50 pounds ; cost, 6 cents per pound. January 8, 
average weight, 62^ poands ; February 16, average weight, 69 pounds ; March 30, aver- 
age weight, 75 pounds. Sold at that time at 8 cents per pound, or $6 per head. The 
past winter I fed 104 lambs, half-blood Cotswolds. From December 1 to April 1, ope 
hundred and twenty-two days, I fed 9,100 poands of grain of the following variety and 
proportion : Of each 100 poands, 65 pounds were corn, 25 pounds oats and pease, and 10 
pounds bran. Nearly aU the grain was ground. 



Weight of lombB. 



Time between each 
weighing. 



Gain. 



Averagoperhead. 



December 3— 7,034 pounds.. 
January 4—7, 633 ponnds . . . 
February 6->8,154 poonds 
March 11— 8,9B5 ponnda. ... 
April 1—9,505 poands , 



32 days . 

33 days . 

34 days . 
21 days . 



599 pounds. 
521 ponnds. 
831 ponnds. 
520 pounds. 



67 66-104. 
73 41-104. 
78 42-104. 
66 41-104. 
91 41-104. 



During the month of December I fed 50 pounds of grain per day ; first fifteen days 
in January, 60 pounds; last half of the month, 70 ponnds ; from February 1 to 20, 80 
pounds ; from the 20tli to the 10th of March, 90 ponnds; the remainder of the time, 
100 pounds per day. 

Mr. C. G. Pringle, in a paper on the hybridization of cereals, details 
some successfdl experiments in cross-fertilization of wheat. He com- 
menced them in the spring of 1870, by impregnating a few ovules in a 
head of the Black Sea variety with pollen of the Golden Drop, or Sibe- 
rian. He selected the Black Sea variety because of its extreme hardi- 
ness, and crossed it with the Golden Drop in order to unite the hardi- 
ness of the first with the finer flour-producing qualities of the latter. 
The fruit of this cross, a half dozen grains, was sown the next spring 
in a drill and cultivated with the utmost care. This first year the plants 
showed great uniformity of character. They were, speaking in a general 
way, intermediate between their parents. Except for a few short awns 
on the upper part of the heads, they were beardless like the Golden Drop, 
though they had sprung from seed borne on the Black Sea, a full-bearded 
variety ; the chaff had taken a reddish tinge from the Black Sea ; and 
the kernels were larger, plumper, and of lighter color than those of that 
variety, evidently partaking strongly of the character of the Golden Drop. 
Great vigor was displayed by the plants, and the heads were of unusual 
length. Possibly this great vigor was in part due to the good effect of 
crossing; certainly good cultivation had something to do with it. The 
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selected product of these plants was the second spring sown in drills 
and kept separate by numbered stakes. Of this experiment the writer 
says: 

As the plants grew luxuriantly and tillered freely, I counted on a rapid increase of 
my Btock of these new varieties, which, judging from the character they exhibited the 
previous year, would, beyond question, be valuable gains to agriculture. But as the 
heads issued from the sheath of the upper leaf, great was my astonishment and dismay 
to observe among the plants of each class a wide diversity of forms. There were heads 
of various lengths and of many forms; there were awnless heads, and heads bearded 
in every degree. As the other characters, those belonging to the kernel, developed it 
became manifest that the several characters of both original types were jostling 
together in complete confusion. Reversion was playing its part, and, struggling 
against inheritance, was gaining for certain characters the ascendency in one plant, 
while in another it was giving the advantage to those quite different. It was appar- 
ently seeking to resolve the hybridity I had effected, and to carry back a part of the 
plants to one parent form and a part to the other. That it did not in some instances 
completely succeed in this, showing me &om this union resolved theiBlack Sea and the 
Golden Drop pure again, I cannot deny. Usually, however, it failed to gather up again 
all the characters peculiar to either type, so effectually had hybridization segregated 
them and dispersed them through the direct offspring of the cross, the plants of the 
previous or first year, and was compelled to leave them scattered irrecoverably and 
entering without law into new Combinations innumerable. 

When I saw this medley among my crosses I relinquished my expectation of speedy 
advantage from the experiment, and but for the aid which selection offered me would 
have remitted altogether a work involving so much of care and patience and yielding 
such perplexity and disappointment. Selecting, however, a few of the most distinct 
and promising forms, and beginning again the third year with the product of single 
plants, as before, planting in separate drills, and if any sporting appeared in the drill, 
as was almost invariably the case, though the degree of variation became less and less, 
selecting from the drill in such event the best ]plant, the one which approached nearest 
the ideal appointed for that drill, to yield seed tor the next year, I have succeeded, after 
four years, in fixing the character of several varieties. The sway of inheritance in 
them is no longer disputed, and they come true from seed. No. 6 is a bald, red-chaff 
variety, with its kernel small, scarcely longer than broad, and very tawny in color. 
No. 7 is bald; red chaff; kernel large and pKimp ; reddish. No. 9 is bald ; chaff nearly 
white ; kernel largo, red, very plump. No. 13 is bearded; white chaff; kernel large, 
oblong, rather light colored. No. 15 is bearded; red chaff; kernel large, plump, dark. 
No. 15^ is bearded ; white chaff: kernel of gjSod. size, almost spherical ; not deeply col- 
ored. Assorted firom No. 15. Only three years ago the two sorts were contained in one 
kernel. 

It is interestipg to trace each of the several characters of these six varieties to its 
origin either in the Black Sea or the Golden Drop. I will add that all of these new varie- 
ties are remarkably vigorous and productive, carrying heads from five to six inches in 
length. All have resisted mUdew or rust the past year. 

WISCONSIN. 

The annual report of the Secretary of the Wisconsin State Agricult- 
ural Society, for the year 1874:-'76, contains, in addition to the routine 
and business transactions of the association, a full report of the proceed- 
ings of the State agricultural convention held in January, 1875, and 
numerous interesting and valuable papers on subjects of special interest 
to the farmers of the Northwest. 

Secretary Field, in his preliminary report to the governor of the State, 
says that the season, as compared with the past five years, has been one 
of general prosperity among those engaged in the varied branches ot 
agriculture, except, perhaps, the growers of wheat. Throughout the 
State the season seemed to be unfavorable to the production of this 
cereal. The greatest loss was from the chinch-bug; in some localities 
they entirely destroyed the crop. Much depression was consequently 
caused in the large" wheat- growing districts, where, for years past, but 
little else had been cultivated. All other products gave a full average 
jpield and commanded remunerative prices. 

The success of dairy board3 of trade, as inaugurated and conducted 
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in the eastern section of the country, has stimulated the people of Wis- 
consin to efforts in the same direction, and already the system is in 
successful operation in various sections of the State. Kegular market- 
days have been established, and the purchaser has been practically 
brought to the very door of the producer. The result has been so satis- 
factory that farmers in other leading branches of agriculture are urged 
to co-operate with each other in the sale of their products. Societies, 
includiug State, county, and so on, down to town-club and grange, are 
complimented as having accomplished much good, and as beiug capable 
of conferring yet greater benefits as educators of the industrial masses. 
The secretary says : 

A matna.l interchange of ideas, un inteUigent co-operative action on the part of those 
whose interests are identical, is much needed. Farmers mast mo9^e with the age, keep 
np with the other professions, not year^ behind. Individnal effort can accomphsh bnt 
little. Organizatigii is what now moves the world Combinations of capitalists go be- 
fore legislatures and get all they ask, or prevent what they do not desire. Were we 
farmers ever known to organize and ask the legislature for special privileges, or to pre- 
vent the enactment of class laws against our interests T Farmers should not be legal 
food for other organizations to feed upon, without preparing to devour in return for 
self-protection. They can at least be just to others, and at the same time generous to 
themselves, if they will but combine and work together for their interests as other 
classes do. The more intelligence, the more successful and better will the organization 
be. Agricultural papers are doing much to stimulate and build up the industrial in^ 
tereetfl of the State, and they should be encouraged and sustained ; but *' a face to face 
talk " win do more good in an hour to educate and impress upon the mind facts and 
principles than all the articles read in a paper during the year. Hence, farmers should 
organize, give their experience to each other, read, talk, counsel, advse, become mora 
intelligent, and be better prepared to govern and direct the affairs of State and nation. 

The first annual report of the commissioners of fisheries of the State is 
contained in this volume. The commission received, through Professor 
Baird, 100,000 spawn of the California salmon. Mr. Palmer, one of 
the commissioners, who owns a private hatching house at Boscobel, 
undertook the hatching process and the distribution of the young fry. 
From these spawn he hatched some 61,000 fry in excellent condition, 
and when distributed they were unusuaUy strong and healthy. Nine^ 
teen thousand of these fry were distributed in the waters of Grant, Craw- 
ford, and La Fayette Counties, and the remainder in the northwestern 
counties and among the lakes and rivers of Sheboygan, Fond du Lac, 
and Winnebago. The commissioners afiirm that there is no other State 
in the Union, disconnected from the seaboard, so well adapted to fish- 
culture as the State of Wisconsin. There are two hundred and twenty- 
five lakes in the following-named sixteen counties: Kenosha, Bacine, 
Walworth, Waukesha, Jefferson, Dane, Washington, Dodge, Columbia, 
Sheboygan, Fond du Lac, Green Lake, Marquette, Waushara, Wau- 
paca, and Winnebago. These lakes cover 388 square miles, or 248,320 
acres of water, which large surface is now comparatively unproductive. 

The State agricultural convention was held at Madison, (from Janu- 
ary 27 to 30, inclusive,) and was largely attended by the leading farmers 
and fruit-growers of the State, The session was opened by President 
Eli Stilson, who read a paper entitled, How shall we improve the ag- 
riculture of Wisconsin During the sessions of the convention the 
following-named papers were read, and, in many cases, commented upon 
at considerable length : " Peat, a cheap fuel in the near future,^' by W. 
H. Newton; "Protection from lightning,'^ by Prof. John W. Sterling; 
" Objects and methods of cultivation,'^ by Prof. W. W. Daniels ; " Some 
of the lessons of the past season," by J. W. Wood ; " Economy in farm- 
ing," by John Bascom, president of the University of Wisconsin ; The 
need of organization among producers," by M. K, Young ; Compara- 
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tive advantages and disadvantages of machinery in agriculture,'' by B. 
H. Benton; Gypsum, or iand-plaster, and how to use it," by N. B. 
Allen ; ^'Agriculture, a glimpse at its past, present, and future," by J. 
M. Smith ; Interest on money, a high rate ruinous to productive in- 
dustrj ," by Secretary W. W. Field ; " The future outlook of the dairy- 
interest in Wisconsin," by Stephen Favill ; *' Horses," by Johu L. Mitch- 
ell; Agriculture, or light in the bee-hive," by G. W. Maryatt; "Na- 
ture's methods of soil-formation, and the process of culture which these 
methods suggest," by Prof. John Murrish ; " Soils of Eastern Wisconsin," 
by Prof. T. G. Chamberlain ; " Live stock on Wisconsin farms," by G. 
E. Morrow. Several other interesting papers and two or thre^ valuable 
reports irom special committees are contained in this volume- Experi- 
ments on the university farm, under the direction of Professor Daniels, 
are also given. The experiments with seed from the tips, middle, and 
butts of ears of corn are interesting. Tbese experiments were com- 
menced in 1870. In this year, corn from the tips, butts, and middle of 
the same ears was planted, and each year since the tips, butts, and 
middle of that raised from like seed the previous year were again 
planted. The yield upon ad[jacent plats of equal size this season was as 
follows: Tips, 460 pounds ; middle, 414 pounds ; butts, 422 pounds. No 
difiPerence was visible in the quality of the corn. The result of five 
years' experiments demonstrates that it makes no difference from what 
portion of the ear seed is taken. Professor Daniels's experiments for the 
improvement of soils by mechanical means are given as follows : * 

This experimezit was begUD in 1871, upon four adjacent plats of an acre each, to ho 
enltivateU as follows: Plat I, to be plowed to a depth of 5 inches only ; plat 2, to be 
plowed 12 iuohes deep ; plat 3, to b© plowed 20 inches deep by trench-plowing ; plat i, 
to be plowed 20 inches deep by subaoiling. 

Plats 1 and 2 have been culiivated in tbe prescribed manner from the beginning. 

Plat 3, in 1871, was plowed 12 inches deep only ; in 1872 and 1873, 17 inches, and in 
1874. 18 inches, which is as deep as it has been found practicable to plow. 

Plat 4 was subsoiled 16 inches de«p in 1871, 17 inches in 1872 and 1873, and 18 inchei 
Ul X874. 

The cultivation of these plats has been the same in all other respects than those men- 
tioned. The soil is clay, with heavy clay subsoil j the land is level and rather low. In 
the fall of 1873, an underground drain was laid through each of the plats, to carry 
away water that formerly flowed over them all after heavy rains. These plats have 
been in cultivation to corn during the entire four years. The following table gives ths 
yield of each, in bushels oi eara, weighing 75 pounds : 



Msthod of ooltlTatloB. 



1871. 



1872. 



1873. 



1874. 



Plowed 5 Inches deep 

Flowed 13 iuobes deep , , . . 

Trench-plowed 18 i^Glle8 deep.. 
Sab«oiied 18 inohea deep , 



55.4 
50.6 
44.9 
42.9 



43.5 
50.3 
54.7 
56.8 



63.4 
52.8 
51.3 
51.1 



53.0 
58,1 
65.3 
60.6 



The yield this year shows the benefit of deep cultivation in dry seasons, while the 
smaller yield last year, on the deeply plowed plats, illustrates the injurious results, in 
a wet season, of deeply plowed plats in a retentive subsoil, with no outlet for the super- 
fluous water. 

Be^rtfor 1875-^76. — This volume is not so large as its predecessor, Dor 
does it coDtain as great a variety of papers on agricultural subjects. In 
his report to the governor, the secretary takes occasion to state that the 
closing year of the national century was somewhat discouraging to cer- 
tain branches of the agricultural interests of the State. A greater 
breadth of corn was planted than in any previous year, but the unusu- 
ally late season, followed by early frosts in August and September, en- 
tirely ruined thousands of acres, and seriously injured almost every field 
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in the State. The loss of this staple cereal produced a marked effect 
upon the beef and pork product, as it was found necessary to ship many 
cattle and hogs to market in a half-fatted condition, and thousands of 
stock hogs were shipped to Iowa, Nebraska, Kansas, and other western 
States for want of corn to feed them. 

Wheat was a fair average crop in the northern and western portions 
of the State, while in the more central and southern part the chinch-bug 
did serious damage, again in many instances entirely destroying the 
cereal. Oats yielded heavily, and the crop was of extra quality. Pota- 
toes and vegetables generally were abundant and excellent. Prices of 
the cereals and stock-products ruled fair^ and were highly remunerative 
where good crops were produced. 

The secretary alludes to the work of the State Agricultural Society, 
the granges, and farmers' clubs of the State, and says they have done 
much during the past year to promote the interests of those engaged in 
the different branches of farm- work. Of the State society, he says : 

The Wisconsin State Agricnltnial Society is earnestly striying to better the condition 
of the farmers and aU others engaged in indnstriiJ, prodnctiye^ nsefal enterprises. By 
its annual exhibitions, it has stimmated better productions in aU branches of farming. 
By its annual publication and conventions, it has caused a deep interest in other im- 
portant subjects outside of the mere routine work of the farm, showing the intimate 
relations and connections the farmer bears to aU other useful employments of the State. 
The society is to work for others, not for itself. It desires to reflect the sentiments and 
views of the industrial people, the classes it was intended by its founders to aid and 
encourage, and if possible it wiU take advance steps upon all questions it deems of 
vital importance to the useful industries, thus quickeoing thought and action among 
producers and leading them to a higher position in the social, political, and aU other 
relations of the State. * * • This society has done much to raise the standard of 
education and intelligence and place the industrial workers upon a higher plane-— in 
an inteUectual atmosphere where they can think for themselves and keep step with 
the advanced, progressive spirit of the times. 

In addition to the business transactions of the society and the list of 
premiums offered and awarded at the annual State fair, this volume con- 
tains well- written papers on the following-named subjects : " Finance," 
by George W. Gate ; " Producers' Perils," by David Ward Wood ; " Fi- 
nance,'' by Sidney Myers 5 **The farmers of Wisconsin," by George W. 
Lee 5 " Better education of farmers a necessity for both the present and 
future," by J. M. Smith ^ "The farmer in politics," by William Orledge; 
"Our agricultural 'rag baby,'" by E. H. Benton; "Gold as a stand- 
ard of value," by G. M. Steele, D. D.; "A consideration of the incon- 
vertible note scheme," by E. B. Leland ; " Dollars and sense," by S. D. 
Carpenter; "Butter-making and the care of cows," by F. O. Curtis; 
" Kenovation of soils by rotation of crops," by A. A. Boyce; " Eelation 
of the soil to water," by Profl John Murrish; "A practical application 
of some of the lessons of the year," by 0. E. Warner; "What kind of 
wheat shall we raise!" by J. W. Woodj "Original creation of the soil 
of Wisconsin, its past compared with its present condition ; means of 
improved future fertUity," by H. A. Tenney ; " What Wisconsin farm- 
ing demands of Wisconsin science," by Prof. T. C. Chamberlin ; " Higher 
education on the progress of a State, or the people and their university," 
by Prof. J. W. Hoyt; "Grass is king," by Charles Seymour ; "Self- 
culture," by H. C. Skavlem ; " Farm-banks, or little things on the farm, 
and why some sell out and go West," by George P. Peffer ; " Success vs, 
failure in Wisconsin orcharcHng," by J. O. Plumb. Many of these papers 
contain facts and suggestions of deep Interest to the farmers of the 
IJ"orthwest. 
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